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CLAIMS 



[Claim(s) ] 

1. Maine Right-and-Lef t Signal Including Audio Information Turned to 
Playback from Front Sound Stage, It is the system which processes at 
least four discrete audio signals including a surround right-and-left 
signal including the audio information turned to the playback from the 
rear sound stage. Said system generates the output signal of one pair of 
right and left for the playback from a front sound stage. The 
consciousness of a three-dimension image is generated, without arranging 
an actual loudspeaker on a rear sound stage. Said system 1st electronic 
audio emphasis equipment which receives said Maine right-and-left signal, 
Said 1st audio emphasis equipment processes the perimeter component of 
said Maine right-and-left signal. The consciousness of the image which 
was able to be extended over the front sound stage when the output 
signal of said right and left was reproduced by one pair of loudspeakers 
arranged in a front sound stage is produced. 2nd electronic audio 
emphasis equipment which receives said surround right-and-left signal, 
Said 2nd audio emphasis equipment processes the perimeter component of 
said surround right-and-left signal. When the output signal of said 
right and left is reproduced by one pair of loudspeakers arranged in a 
front sound stage, the consciousness of an audible image is produced 
over a rear sound stage. 3rd electronic audio emphasis equipment which 
receives said surround right-and-left signal, Said 3rd audio emphasis 
equipment processes the monophonic component of said surround right-and- 
left signal. When the output signal of said right and left is reproduced 
by one pair of loudspeakers arranged in a front sound stage, the 
consciousness of an audible image is produced in the pin center, large 
location of a rear sound stage. The perimeter component processed from 



said Maine right-and-left signal, By combining the processed perimeter 
component to said surround right-and-left signal, and the monophonic 
component processed from said surround right-and-left signal The signal 
mixer which generates the output signal of said right and left from said 
at least four discrete audio signals is provided. Said perimeter 
component of said Maine signal and a surround signal is a system 
contained in the output signal of said right and left by the relation 
from which a phase differs mutually. 

2. Said at Least Four Discrete Audio Signals Include Pin Center, large 
Channel Signal Including Audio Information Turned to Playback by Front 
Sound Stage Pin Center, large Loudspeaker, and Said Pin Center, large 
Channel Signal is Output Signal of Said Right and Left. 

The system according to claim 1 combined by said signal mixer as 

3. Said pin center, large channel signal is a system according to claim 1 
which is combined with the monophonic component of said Maine right-and- 
left signal by said signal mixer, and is made to generate the output 
signal of said right and left including a pin center, large channel 
signal including the audio information turned to the playback by the pin 
center, large loudspeaker by which said at least four discrete audio 
signals have been arranged in a front sound stage. 

4. Said at least four discrete audio signals are systems including the 
pin center, large channel signal which has the pin center, large stage 
audio information reproduced by the exclusive pin center, large channel 
loudspeaker in audible according to claim 1. 

5. The said 1st, 2nd, and 3rd electronic audio emphasis equipment is 
systems according to claim 1 which produce the image on the appearance 
corresponding to said discrete audio signal for the transfer function of 
the HRTF base when [ of said discrete audio signal ] it applies to one, 
respectively and the output signal of said right and left is reproduced 
in audible. 

6. Said 1st audio emphasis equipment is a system according to claim 1 
which equalizes said perimeter component of said Maine right-and-left 
signal by boosting said perimeter component below about 1kHz and above 
about 2kHz to the frequency for about 1 and 2kHz. 

7. System according to claim 6 whose peak gain applied since said 
perimeter component is boosted to gain applied to said perimeter 
component for about 1 and 2kHz is about 8dB. 

8. said 2nd and 3rd audio emphasis equipment — the frequency for about 

1 and 2kHz — receiving — said perimeter component below about 1kHz and 
above about 2kHz — the system according to claim 1 which equalizes said 
perimeter component and said monophonic component of said surround 



right-and-left signal by reaching and boosting said raonophonic component. 

9. System according to claim 8 whose peak gain applied since said 
perimeter component and said monophonic component of said surround 
right-and-left signal are boosted to gain applied to said perimeter 
component and said monophonic component for about 1 and 2kHz is about 
18dB. 

10. The said 1st, 2nd, and 3rd electronic audio emphasis equipment is 
systems according to claim 1 formed on a semi-conductor substrate. 

11. The said 1st, 2nd, and 3rd electronic audio emphasis equipment is 
systems according to claim 1 realized by software. 

12. Receive Two or More Audio Signals of Each, Process Said Two or More 
Audio Signals, and Supply Audio Output Signal with which Emphasis of the 
1st and the 2nd was Carried Out. In the multichannel record and playback 
equipment which attain virtual sound experience at the time of the 
playback of said output signal Said multichannel recording device Two or 
more parallel audio signal processors which correct the contents of a 
signal of each audio signal of said are provided. Each parallel audio 
signal processor The circuit which separates the perimeter component of 
said two audio signals for two of each audio signals of said from 
reception and the monophonic component of said two audio signals, A 
location processing means by which the perimeter component and 
monophonic component which were processed by each of said perimeter 
component of said two audio signals and said monophonic component 
electronically with the application of the head-related transfer 
function can be generated, The transfer function of said head relation 
corresponds to the necessary spatial position about a listener. Said 
monophonic component and perimeter component which were generated by 
said two or more location processing means and which were processed are 
combined. It has the multichannel circuit mixer which generates said 
audio output signal by which emphasis was carried out. Said processed 
perimeter component is the multichannel record and playback equipment 
which are combined so that phases may differ to said 1st and 2nd output 
signals. 

13. Said multichannel mixer is the multichannel record according to 
claim 12 and playback equipment which combine each of said perimeter 
component and a monophonic component for said two corrected signals from 
said two or more location processing means, and generate said audio 
output signal further, including further the circuit where each of two 
or more of said location processors can correct said two audio signals 
separately. 

14. The circuit which can correct said two audio signals separately is 



the multichannel record according to claim 13 and playback equipment 
which apply a head-related transfer function to said two audio signals 
electronically. 

15. The circuit which can correct said two audio signals separately is 
the multichannel record according to claim 13 and playback equipment 
which apply time delay electronically [ said two audio signals ] to one. 

16. Said two audio signals are the multichannel record according to 
claim 12 and playback equipment which include the audio information 
corresponding to a left front location and a right front location to a 
listener. 

17. Said two audio signals are the multichannel record according to 
claim 12 and playback equipment which include the audio information 
corresponding to a left rear location and a right rear location to a 
listener. 

18. Said Two or More Parallel-Processing Equipments are Equipped with 
1st and 2nd Processors, and Said 1st Processor Applies Head-related 
Transfer Function to Said a Pair of 1st Audio Signal. When said output 
signal is reproduced, attain the direction where the 1st has been 
perceived to said a pair of 1st audio signal, and said 2nd processor 
applies a head-related transfer function to said a pair of 2nd audio 
signal. Multichannel record according to claim 12 and playback equipment 
which attain the direction where the 1st has been perceived to said a 
pair of 2nd audio signal when said output signal is reproduced. 

19. Two or more of said parallel-processing equipment and said 
multichannel circuit mixers are the multichannel record according to 
claim 12 realized in the digital signal processor of said multichannel 
record and playback equipment, and playback equipment. 

20. In Audio Emphasis System Which Generates Three-Dimension Sound Field 
when Two or More Audio Signal Genshin Numbers are Processed, One Pair of 
Stereo Output Signals are Generated and Said One Pair of Stereo Output 
Signals are Reproduced by One Pair of Loud Speakers said audio emphasis 
system The 1st processing circuit which communicates with said a pair of 
1st audio signal Genshin number, Said 1st processing circuit is 
constituted so that the 1st perimeter component from said a pair of 1st 
audio signal and the 1st monophonic component may be separated. Said 1st 
processing circuit It is further constituted so that the 1st perimeter 
component and the 1st monophonic component may be corrected and the 
image of the 1st audible sound may be generated. It is perceived the 
image of said 1st audible sound to be emitted from the 1st location by 
the listener. The 2nd processing circuit which communicates with said a 
pair of 2nd audio signal Genshin number, Said 2nd processing circuit is 



constituted so that the 2nd perimeter component from said a pair of 2nd 
audio signal and the 2nd monophonic component may be separated. Said 2nd 
processing circuit It is further constituted so that the 2nd perimeter 
component and the 2nd monophonic component may be corrected and the 
image of the 2nd audible sound may be generated. It is perceived the 
image of said 2nd audible sound to be emitted from the 2nd location by 
the listener. The mixing circuit which communicates with said 1st 
processing circuit and said 2nd processing circuit is provided. Said 
mixing circuit The audio emphasis system which is in phase, combines 
said monophonic component by which the 1st and the 2nd were corrected, 
combines said perimeter component by which the 1st and the 2nd were 
corrected so that phases may differ, and generates one pair of stereo 
output signals. 

21. Said 1st processing circuit is a system according to claim 20 
further constituted so that two or more frequency components in said 1st 
perimeter component may be corrected with the 1st transfer function. 

22. Said 1st transfer function is a system according to claim 21 further 
constituted so that emphasis of a part of low frequency component in 
said 1st perimeter component may be carried out to other frequency 
components in said 1st perimeter component. 

23. Said 1st transfer function is a system according to claim 21 further 
constituted so that emphasis of a part of high-frequency component in 
said 1st perimeter component may be carried out to other frequency 
components in said 1st perimeter component. 

24. Said 2nd processing circuit is a system according to claim 21 
further constituted so that two or more frequency components in said 2nd 
perimeter component may be corrected with the 2nd transfer function. 

25. For said 1st transfer function correcting said frequency component 
in said 1st perimeter component, said transfer function is a system 
according to claim 24 which is a different approach, and is constituted 
so that said frequency component in said 2nd perimeter component may be 
corrected. 

26. Said 2nd transfer function is a system according to claim 24 
constituted so that de-emphasis of said a part of frequency component 
above about 11.5kHz may be carried out to other frequency components in 
said 2nd perimeter component. 

27. Said 2nd transfer function is a system according to claim 24 
constituted so that de-emphasis of said a part of frequency component 
between about 125Hz and about 2. 5kHz may be carried out to other 
frequency components in said 2nd perimeter component. 

28. Said 2nd transfer function is a system according to claim 24 



constituted so that said a part of frequency component between about 
2. 5kHz and about 11. 5kHz may be made to increase to other frequency 
components in said 2nd perimeter component. 

29. , and They are Said Two or More Audio Signals. [ Multi-track Audio 
Processor Which Receives Audio Signal Which Plurality Became Independent 
of as a Part of Source of Compound Audio Signal ] 

At least two different audio signals including the audio information 
desirably interpreted as being emitted from the location where it 
differs within and a sound listening environment by the listener are 
included, said multi-track audio processor The 1st electronic means 
which receives said a pair of 1st audio signal, and said 1st electronic 
means generate the 1st audible image with the application of a head- 
related transfer function for the perimeter component of said a pair of 
1st audio signal. It is perceived said 1st audible image to be emitted 
from the 1st location by the listener. The 2nd electronic means which 
receives said a pair of 2nd audio signal, Said 2nd electronic means 
generates the 2nd audible image with the application of a head-related 
transfer function for said a pair of the 2nd perimeter component and 
monophonic component of an audio signal. It is perceived said 2nd 
audible image to be emitted from the 2nd location by the listener. By 
providing a means to mix said component of a pair of said 1st and 2nd 
audio signals received from said 1st and 2nd electronic means, said 
means to mix combines said perimeter component so that phases may differ, 
and they are said one pair of stereo output signals. 
The multi-track audio processor to generate. 

30. In the entertainment system which has two Maine audio playback 
channels which reproduce audio-visual record to a user Said audio-visual 
record The front left signal floor line, the front right signal FR Five 
discrete audio signals including the rear left signal RL, the rear right 
signal RR, and the pin center, large signal C are included. The user pair 
of said entertainment system is carried out [ aforementioned ] from said 
two Maine audio channels, and surround sound experience is attained. 
Said entertainment system The audio visual playback equipment which 
extracts said five discrete audio signals from audio-visual record, 
Audio processor which generates reception and said two Maine audio 
playback channels for said five discrete audio signals Said audio 
processor The 1st processor which obtains the perimeter component (floor 
line-FR) P which equalized the perimeter component of said front signals 
floor line and FR, and was amended spatially, The 2nd processor which 
obtains the perimeter component (RL-RR) P which equalized the perimeter 
component of said rear signals RL and RR, and was amended spatially, The 



direct field component of said rear signals RL and RR is equalized. The 
3rd processor which obtains the direct field component (RL+RR) P amended 
spatially, The left mixer which generates a left output signal, Said 
left mixer combines said perimeter component (floor line-FR) P amended 
spatially with said perimeter component (RL-RR) P amended spatially and 
said direct field component (RL+RR) P amended spatially, and generates 
said left output signal. It has the right mixer which generates a right 
output signal. Combine with the perimeter component (RR-RL) P which had 
the reversed perimeter component (FR-floor line) P which was amended 
spatially reversed and which was amended spatially, and said direct 
field component (RL+RR) P amended spatially, and said right mixer 
generates said right output signal. Entertainment system possessing a 
means to reproduce the output signal of said right and left through said 
two Maine channels in relation to the playback of said audio-visual 
record, and to generate surround sound experience to said user. 

31. It is the entertainment system according to claim 30 which said pin 
center, large signal is inputted by said left mixer, it is combined as 
said a part of left output signal, and said pin center, large signal is 
inputted by said right mixer, and is combined as said a part of right 
output signal. 

32. Said pin center, large signal and direct field component of said 
front signal floor line+FR are an entertainment system according to 
claim 30 combined by said left mixer and said right mixer as a part of 
said left output signal and said right output signal, respectively. 

33. Said pin center, large signal is an entertainment system according to 
claim 30 supplied as the 3rd output signal for playback by the pin 
center, large channel loudspeaker of said entertainment system. 

34. Said Entertainment System is Personal Computer and Said Audio Visual 
Playback Equipment is Digital Multi-purpose Disk (DVD). 

The entertainment system according to claim 30 which is a player. 

35. It is the entertainment system according to claim 30 which is the 
related digital multi-purpose disk (DVD) player by which said 
entertainment system is television and said audio visual playback 
equipment was connected to said television system. 

36. Said 1st, 2nd, and 3rd processors are low entertainment systems 
according to claim 30 which reach and carry out emphasis of the 
frequency of a high range to the frequency of a mid range. 

37. Said audio processor is an entertainment system according to claim 
30 realized as an analog circuit formed on a semi-conductor substrate. 

38. It is the entertainment system according to claim 30 by which said 
audio processor is realized in a software format, and said software 



format is performed by the microprocessor of said entertainment system. 
In the approach of carrying out emphasis of the audio signal Genshin 
number of 39. 1 groups, said audio signal Genshin number is designed to 
the loudspeaker arranged around a listener, in order to simulate 
surround acoustical environment, the output signal of right and left for 
the audible playback by one pair of loudspeakers is generated, and said 
audio signal Genshin number is a left front signal. 

LF, the right front signal RF, the left rear signal LR, and the right 
rear signal RR are included. Said approach of carrying out emphasis 
contains the following steps. The audio signal which corrected said 
audio signal Genshin number and was processed based on a pair of 
contents of an audio as which said source signal of a signal was chosen 
is generated, said processed audio signal is specified according to the 
following formulas — having — P1=F1 (LF-RF) P2=F2 (LR-RR) — and — 
P3=F3 (LR+RR) It is here. Fl, F2, and F3 carry out emphasis of the 
spatial contents of the audio signal. It is the transfer function which 
attains the consciousness of depth to a listener at the time of the 
playback by the loud speaker of the processed audio signal which is 
obtained as a result. Combine said processed audio signal with said 
audio signal Genshin number, generate the output signal of said right 
and left, and the output signal of said right and left contains the 
component indicated by the following formulas. L0UT=K1 LF+K2 
LR+K3P1+K4P2+K5 P3 R0UT=K6RF+K7 RR-K8P1-K9P2+K10P3 Here, K1-K10 are the 
approach of carrying out emphasis of the audio signal Genshin number of 
one group which is the independent variable which determines the gain of 
each audio signal. 

40. Said transfer functions Fl, F2, and F3 are the approach of carrying 
out emphasis of the audio signal Genshin number of one group according 
to claim 39 which applies the level of identification characterized by 
magnification of the frequency between about 50 and 500Hz and between 
about 4 and 15kHz to the frequency between about 500Hz and 4kHz. 

41. The output signal of said right and left is the approach of carrying 
out emphasis of the audio signal Genshin number of one group according 
to claim 39 which contains further a pin center, large channel audio 
signal Genshin number. 

42. Said approach is the approach of carrying out emphasis of the audio 
signal Genshin number of one group according to claim 39 performed by 
the digital signal processor. 

43. In the Approach of Generating Surround Sound Experience Simulated 
through Playback of 1st and 2nd Output Signals in Entertainment System 
Which Has at Least Four Audio Signals Said at least four audio signal 



Genshin numbers One pair of front audio signals showing the audio 
information currently emitted from the front sound stage to the listener, 
One pair of rear audio signals showing the audio information currently 
emitted from the back sound stage to the listener are included. Said 
approach contains the following steps. Combine said front audio signal 
and a perimeter [ front ] component and a front direct component signal 
are generated. Said rear audio signal is combined and a perimeter 
[ rear ] component and a rear direct component signal are generated. 
Signal with which said perimeter [ front ] component signal was 
processed with the transfer function of the 1st HRTF base, and the 
direction of said perimeter [ front ] component has been perceived about 
front right and left to a listener 

A source is generated. Said perimeter [ rear ] component signal is 
processed with the transfer function of the 2nd HRTF base. The source of 
a signal where the direction of said perimeter [ rear ] component has 
been perceived about back right and left to a listener is generated. 
Said rear direct component signal is processed with the transfer 
function of the 3rd HRTF base. The source of a signal where the 
direction of said rear direct component has been perceived in a back pin 
center, large to a listener is generated. The 1st thing of said front 
audio signal, the 1st thing of said rear audio signal, said processed 
perimeter [ front ] component, said processed perimeter [ rear ] 
component, and said processed rear direct component are combined. Said 
2nd output signal is generated. How to let one pair of loudspeakers 
arranged to the listener on said front sound stage pass, and reproduce 
said 1st and 2nd output signals. 

44. The transfer function of the said 1st, 2nd, and 3rd HRTF bases is a 
method according to claim 43 of equalizing the signal inputted through 
magnification of the signal frequency between about 50 and 500Hz and 
between about 4 and 15kHz, respectively to the frequency between about 
500Hz and 4kHz. 

45. It is the approach according to claim 43 which said entertainment 
system is a personal computer and is generated by the digital videodisc 
player by which said at least four audio signal Genshin numbers were 
attached in said computer system. 

46. It is the approach according to claim 43 by which said entertainment 
system is television and said at least four audio signal Genshin numbers 
are generated by the related digital videodisc player connected to said 
television system. 

47. Said at Least Four Audio Signal Genshin Numbers are Pin Center, large 
Channel Audio Signals, and Said Pin Center, large Channel Signals are 



Said 1st and 2nd Output Signals. 

The approach according to claim 43 which is alike, receives and is added 
electronically. 

48. The processing step in the transfer function of the said 1st, 2nd, 
and 3rd HRTF bases is an approach according to claim 43 performed by the 
digital signal processor. 

49. Audio Signal Which Supplies Two or More Audio Signals Designed in 
order to Play Back through Loudspeaker of One Group Arranged in Surround 
Sound Listening Environment 

In the audio emphasis device used with a decoder Said audio emphasis 
device generates one pair of output signals for playback by one pair of 
loudspeakers from said two or more audio signals. Said device Emphasis 
equipment which carries out the group division of said two or more audio 
signals from said signal decoder at a pair of separate audio signal, 
Said emphasis equipment corrects each of each audio signal [ a pair of ] 
of said, and generates each component signal of a pair of. Providing the 
circuit which generates the audio output signal by which combined said 
component signal and emphasis was carried out, each of said audio output 
signal by which emphasis was carried out is the 2nd component signal 
from the 1st component signal from a pair of 1st component signal, and a 
pair of 2nd component signal. 
The audio emphasis device containing **. 

50. Audio Signal Which Supplies Two or More Audio Signals Designed in 
order to Play Back through Loudspeaker of One Group Arranged in Surround 
Sound Listening Environment 

In the audio emphasis device used with a decoder Said audio emphasis 
device generates one pair of output signals for playback by one pair of 
loudspeakers from said two or more audio signals. Said device The means 
of two or more of said audio signals of said signal decoder which 
carries out the group division of some at least at a pair of separate 
audio signal, Said means which carries out a group division includes 
further a means to correct each of each audio signal [ a pair of ] of 
said, and to generate each component signal of a pair of. Providing a 
means to generate the audio output signal by which combined said 
component signal and emphasis was carried out, each of said audio output 
signal by which emphasis was carried out is the 2nd component signal 
from the 1st component signal from a pair of 1st component signal, and a 
pair of 2nd component signal. 
The audio emphasis device containing **. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Multichannel used in record and a playback How to offer an audio 
emphasis system and the same thing Field of invention This invention 
relates to the audio emphasis system which generally raises the sense of 
reality and the dramatic effectiveness which can be acquired from two- 
channel sound playback. Especially this invention carries out emphasis 
of two or more audio signals, and is these audio signals. 
It mixes and is related with the equipment and the approach of making it 
the two-channel format for playback in the conventional playback system. 
Background of invention Audio record and a playback system are 
characterized with many each channels or trucks which are used in order 
to input and/or play back the sound of one group. In a fundamental 
stereo record system, in order to record the sound detected from the 
location of a different microphone, two channels connected to the 
microphone, respectively are used. At the time of a playback, the sound 
currently recorded by two channels is made typical through one pair of 
loud speakers, and reproduces the channel which one loud speaker became 
independent of. By offering two independent audio channels for record, 
the effectiveness that each processing of these channels was meant at 
the time of a playback can be attained. Similarly, by offering a 
discrete audio channel further, in case a certain sound is separated, it 
becomes still more nearly free, and separate processing of these sounds 
is attained. 

The multi-channel record system which can separate and process many of 
each sounds very much is used for professional audio studio, however — 
if a multichannel system is used in order to record a sound since a 
traditional stereo signal is supplied to many conventional audio 
playback units — two independent signals — a sound — " — it is 



necessary to be mixed "downed. In the world of professional audio record, 
studio uses such a mixing approach. The reason is reproduced in the 
stereo format seen by the conventional stereo system, although each 
predetermined musical instrument and vocal of an audio work may be 
recorded on the truck which became independent first. A professional 
system may use 48 or more independent audio channels, and these channels 
are processed independently before being recorded on two stereo trucks. 
In a multichannel playback system, i.e., the system defined here as a 
system which has the audio channel which more than [ two ] became 
independent of, each sound recorded from each channel is processed 
independently, and is reproduced through one corresponding loudspeaker 
or two or more corresponding loudspeakers. Therefore, the sound meant in 
order to have been arranged to a listener in two or more locations, or 
it was recorded from two or more locations to the listener is 
reproducible with a sense of reality through the exclusive loudspeaker 
arranged in the suitable location. Special use is seen in the theater 
and other audio-visual environments where, as for such a system, the 
audience to whom the body of captivity was fixed experiences an 
expression of an audio and visual both, these systems — dollar BIRA — 
a bora — the "Dolby digital" of a tree — including system; digital 
theater system (DTS) ; and the dynamic digital sound (SDDS) of Sony, 
these all record a multichannel sound first, and are reproduced, and 
they are designed so that surround listening experience may be offered. 
In a personal computer and a home theater arena, since the recorded 
medium is standardized, in addition to 2 conventional stereo channels, a 
multichannel is memorized on such a recorded medium. One of such the 
standards is the AC-3 multichannel encoding standard of DORUBI, and this 
offers six independent audio signals. In the AC-3 system of DORUBI, two 
audio channels are turned so that it may be played back on a front 
right-and-left loudspeaker. Two channels are reproduced on a rear right- 
and-left loudspeaker, one channel is used as an object for front pin 
center, large dialog loudspeakers, and one is used as low frequency and 
an object for effectiveness signals. In the audio playback system which 
can accept playback of all these six channels, it is not required that a 
signal should be mixed to a two-channel format. However, many playback 
systems containing a personal computer common today, or future personal 
computer/television may have only two (except for pin center, large and 
subwoofer channel) channel playback capacity, or [ therefore, / that the 
information which exists in an additional audio signal / like / although 
AC-3 record sees except for the thing of the conventional stereo signal 
is canceled electronically ] — or it must be mixed. 



There are the various techniques and approaches of mixing a multichannel 
to a two-channel format. Adjusting only the relative gain of a mixing 
signal, the easy mixing approach combines all signals and makes them a 
two-channel format. Other techniques apply frequency shaping, amplitude 
adjustment, time delay, a phase shift, or some combination of all these 
inside into a final mixing process at each audio signal. The specific 
technique used is used with the application for which final two-channel 
mixing was meant depending on a format and the contents of each audio 
signal. 

For example, U.S. Pat. No. 4,393,270 published by van den Berg is 
indicating the approach of processing an electrical signal by modulating 
the independent signal corresponding to the direction of the preselected 
consciousness, respectively, and this compensates arrangement of a loud 
speaker. Another multichannel processing system is indicated by U.S. Pat. 
No. 5,438,623 published by Begault. It is divided into two signals, and 
according to the transfer function (HRTF) of the head relation for lugs 
on either side, each audio signal is delayed by patent of Begault, 
respectively, and is filtered by it. It is combined and the signal 
acquired as a result generates the output signal of the right and left 
meant so that it might play back through 1 set of headphone. 
The technique looked at by the conventional technique containing what is 
seen in a professional record arena mixes a multichannel signal, is made 
a two-channel format and does not offer the effective method of 
attaining the audio playback which has a sense of reality through a 
limited number of discrete channels, or [ that many of perimeter 
information which offers the virtual feeling of sound perception is lost 
in final mixing record as a result ] — or a mask is carried out. 
Irrespective of the approach before many which attain experience which 
processes a multichannel audio signal and has a sense of reality through 
the conventional two-channel playback, the room of amelioration exists 
in attaining the purpose of the listening experience with a sense of 
reality mostly. 

Therefore, it is the purpose of this invention for it to be used and 
improved in all the viewpoints of record and a playback, and to offer 
the approach of having been improved which mixes the multichannel audio 
signal which can offer the listening experience with a sense of reality. 
When the multichannel audio signal extracted from audio-visual record is 
processed and it is reproduced through a limited number of audio 
channels, it is also the purpose of this invention to offer the system 
and approach of offering virtual listening experience. 
For example, a personal computer and a video player with the capacity 



which records and plays the digital videodisc (DVD) which has six or 
more discrete audio channels are appearing. However, since two many, 
such a computer or a video player, do not have many playback channels 
(and probably one subwoofer channel), the discrete audio channel of the 
whole quantity whose intention it has in the surround environment cannot 
be used. Therefore, all the available audio information is effectively 
used in such a system, and there is the technical need of receiving the 
computer and other video delivery systems which can offer two-channel 
squirrel ring experience which is equal to a multichannel playback 
system. This invention fulfills this need. 

Epitome of invention The audio signal of one group showing the sound 
which exists in sound field of 360 degrees is processed, the audio 
signal of one group is combined, and in case it is reproduced through 
one pair of loudspeakers, the audio emphasis system and approach of 
generating one pair of signals with which sound field of 360 degrees can 
be expressed correctly are indicated. An audio emphasis system can be 
used in the personal computer and other home audio systems which contain 
the audio playback channel of the limited amount as a professional 
record system. With the desirable operation gestalt for using it by the 
home audio regeneration system which has stereo playback capacity, 
multichannel record offers two or more discrete audio signals which 
consist of at least one pair of right-and-left signals, one pair of 
surround signals, and a pin center, large channel signal. It is 
constituted so that it may have a loudspeaker for the two-channel 
playback from a front sound stage. A signal and a surround signal on 
either side are processed first, it is mixed mutually after that, and 
one pair of output signals for playing back through a loudspeaker are 
offered. It is processed collectively and especially the signal of the 
right and left from record is a signal of one pair of right and left 
amended spatially. 

It provides and emphasis is carried out [ sound / which is perceived to 
be emitted from a front sound stage by the listener ]. 

A surround signal is processed by separating the perimeter component and 
monophonic component of a surround signal first. The perimeter component 
and monophonic component of a surround signal are corrected, attain the 
necessary space effectiveness, and amend the location of a playback 
loudspeaker separately. If a surround signal is reproduced through a 
front loudspeaker as a part of compound output signal, a listener will 
perceive a surround sound emitted from a perfect rear sound stage. It 
may be turned to the pin center, large channel loudspeaker of a home 
regeneration system, as long as a pin center, large signal may also be 



processed, and it may finally be mixed with a signal on either side and 
a surround signal or it exists. 

If one viewpoint of this invention is followed, a system will process at 
least four discrete audio signals including the Maine right-and-left 
signal including the audio information turned to the playback from the 
front sound stage, and a surround right-and-left signal including the 
audio information turned to the playback from the rear sound stage. A 
system generates the output signal of one pair of right and left for the 
playback from a front sound stage, and it generates the consciousness of 
a three-dimension image, without arranging an actual loudspeaker on a 
rear sound stage. 

A system possesses the 1st electronic audio emphasis equipment which 
receives the Maine right-and-left signal. The 1st audio emphasis 
equipment processes the perimeter component of the Maine right-and-left 
signal, and when an output signal on either side is reproduced by one 
pair of loudspeakers arranged in a front sound stage, it produces the 
consciousness of the image which was able to be extended over the front 
sound stage. 

The 2nd electronic audio emphasis equipment receives a surround right- 
and-left signal. The 2nd audio emphasis equipment processes the 
perimeter component of a surround right-and-left signal, and when an 
output signal on either side is reproduced by one pair of loudspeakers 
arranged in a front sound stage, it produces the consciousness of an 
audible image over a rear sound stage. 

The 3rd electronic audio emphasis equipment receives a surround right- 
and-left signal. The 3rd audio emphasis equipment processes the 
monophonic component of a surround right-and-left signal, and when an 
output signal on either side is reproduced by one pair of loudspeakers 
arranged in a front sound stage, it produces the consciousness of an 
audible image in the pin center, large location of a rear sound stage. 
A signal mixer generates an output signal on either side from at least 
four discrete audio signals by combining the perimeter component 
processed from the Maine right-and-left signal, the processed perimeter 
component to a surround right-and-left signal, and the monophonic 
component processed from the surround right-and-left signal. The 
perimeter component of the Maine signal and a surround signal is 
contained in the output signal on either side by the relation from which 
a phase differs mutually. 

With other operation gestalten, a pin center, large channel signal is 
combined by the signal mixer as a part of output signal on either side 
including a pin center, large channel signal including the audio 



information for which at least four discrete audio signals were turned 
to the playback by the front sound stage pin center, large loudspeaker. 
With the operation gestalt of further others, including a pin 
center, large channel signal including the audio information turned to 
the playback by the pin center, large loudspeaker by which at least four 
discrete audio signals have been arranged in a front sound stage, it is 
combined with the monophonic component of the Maine right-and-left 
signal by the signal mixer, and a pin center, large channel signal 
generates an output signal on either side. 

With other operation gestalten, at least four discrete audio signals 
include the pin center, large channel signal which has the pin 
center, large stage audio information reproduced by the exclusive pin 
center, large channel loudspeaker in audible. With the operation gestalt 
of further others, the 1st, 2nd, and 3rd electronic audio emphasis 
equipment produces the image on the appearance corresponding to a 
discrete audio signal for the transfer function of the HRTF base, when 
[ of a discrete audio signal ] it applies to one, respectively and an 
output signal on either side is reproduced in audible. 
With other operation gestalten, the 1st audio emphasis equipment 
equalizes the perimeter component of the Maine right-and-left signal by 
boosting the perimeter component below about 1kHz and above about 2kHz 
to the frequency for about 1 and 2kHz. The peak gain applied since a 
perimeter component is boosted with the operation gestalt of further 
others to the gain applied to the perimeter component for about 1 and 
2kHz is about 8dB. 

other operation gestalten — the 2nd and 3rd audio emphasis equipment — 
the frequency for about 1 and 2kHz — receiving — the perimeter 
component below about 1kHz and above about 2kHz — the perimeter 
component and monophonic component of a surround right-and-left signal 
are equalized by reaching and boosting a monophonic component. The peak 
gain applied since the perimeter component and monophonic component of a 
surround right-and-left signal are boosted with the operation gestalt of 
further others to the gain applied to the perimeter component and 
monophonic component for about 1 and 2kHz is about 18dB. 
With other operation gestalten, the 1st, 2nd, and 3rd electronic audio 
emphasis equipment is formed on a semi-conductor substrate. With the 
operation gestalt of further others, the 1st, 2nd, and 3rd electronic 
audio emphasis equipment is realized by software. 

If other viewpoints of this invention are followed, multichannel record 
and playback equipment will receive two or more audio signals of each, 
will process two or more audio signals, will supply the audio output 



signal with which emphasis of the 1st and the 2nd was carried out, and 
will attain virtual sound experience at the time of the playback of an 
output signal. A multichannel recording apparatus possesses two or more 
parallel audio signal processors which correct the contents of a signal 
of each audio signal. Each parallel audio signal processor is equipped 
with the following. 

A circuit separates the perimeter component of two audio signals for two 
of each audio signals from reception and the monophonic component of two 
audio signals. A location processing means can generate the perimeter 
component and monophonic component which were processed by each of the 
perimeter component of two audio signals, and a monophonic component 
electronically with the application of the head-related transfer 
function. A head-related transfer function corresponds to the necessary 
spatial position about a listener. 

A multichannel circuit mixer generates the audio output signal by which 
combined the monophonic component and perimeter component which were 
generated by two or more location processing means, and which were 
processed, and emphasis was carried out. The processed perimeter 
component is combined so that phases may differ to the 1st and 2nd 
output signals. 

At other operation gestalten, each of two or more location processors is 
two audio signals. 

Including a separately correctable circuit further, a multichannel mixer 
combines each of a perimeter component and a monophonic component for 
two corrected signals from further two or more location processing means, 
and generates an audio output signal. With other operation gestalten, 
the circuit which can correct two audio signals separately applies a 
head-related transfer function to two audio signals electronically. 
With other operation gestalten, the circuit which can correct two audio 
signals separately applies time delay electronically [ two audio 
signals ] to one. With the operation gestalt of further others, two 
audio signals include the audio information corresponding to a left 
front location and a right front location to a listener. With the 
operation gestalt of further others, two audio signals include the audio 
information corresponding to a left rear location and a right rear 
location to a listener. 

With other operation gestalten, two or more parallel-processing 
equipments are equipped with the 1st and 2nd processors, and the 1st 
processor attains the direction where the 1st has been perceived to a 
pair of 1st audio signal, when a head-related transfer function is 
applied to a pair of 1st audio signal and an output signal is reproduced. 



The 2nd processor attains the direction where the 1st has been perceived 
to a pair of 2nd audio signal, when a head-related transfer function is 
applied to a pair of 2nd audio signal and an output signal is reproduced. 
With other operation gestalten, two or more parallel-processing 
equipment and multichannel circuit mixers are realized in the digital 
signal processor of multichannel record and playback equipment. 
If other viewpoints of this invention are followed, an audio emphasis 
system will generate three-dimension sound field, when the audio signal 
Genshin number of 20. plurality is processed, one pair of stereo output 
signals are generated and one pair of stereo output signals are 
reproduced by one pair of loud speakers. An audio emphasis system 
possesses the 1st processing circuit which communicates with a pair of 
1st audio signal Genshin number. The 1st processing circuit is 
constituted so that the 1st perimeter component from a pair of 1st audio 
signal and the 1st monophonic component may be separated. The 1st 
processing circuit is further constituted so that the 1st perimeter 
component and the 1st monophonic component may be corrected and the 
image of the 1st audible sound may be generated, and it is perceived the 
image of the 1st audible sound to be emitted from the 1st location by 
the listener. 

The 2nd processing circuit communicates with a pair of 2nd audio signal 
Genshin number. The 2nd processing circuit is constituted so that the 
2nd perimeter component from a pair of 2nd audio signal and the 2nd 
monophonic component may be separated. The 2nd processing circuit is 
further constituted so that the 2nd perimeter component and the 2nd 
monophonic component may be corrected and the image of the 2nd audible 
sound may be generated, and it is perceived the image of the 2nd audible 
sound to be emitted from the 2nd location by the listener. 
A mixing circuit communicates with the 1st processing circuit and the 
2nd processing circuit. A mixing circuit is in phase, combines the 
monophonic component by which the 1st and the 2nd were corrected, it 
combines the perimeter component by which the 1st and the 2nd were 
corrected so that phases may differ, and it generates one pair of stereo 
output signals. 

The 1st processing circuit consists of other operation gestalten further 
so that two or more frequency components in the 1st perimeter component 
may be corrected with the 1st transfer function. The 1st transfer 
function consists of other operation gestalten further so that emphasis 
of a part of low frequency component in the 1st perimeter component may 
be carried out to other frequency components in the 1st perimeter 
component. The 1st transfer function consists of operation gestalten of 



further others further so that emphasis of a part of high-frequency 
component in the 1st perimeter component may be carried out to other 
frequency components in the 1st perimeter component. 

The 2nd processing circuit consists of other operation gestalten further 
so that two or more frequency components in the 2nd perimeter component 
may be corrected with the 2nd transfer function. It is a different 
approach that the 1st transfer function corrects the frequency component 
in the 1st perimeter component, and the transfer function consists of 
operation gestalten of further others so that the frequency component in 
the 2nd perimeter component may be corrected. 

The 2nd transfer function consists of other operation gestalten so that 
de-emphasis of a part of frequency component above about 11.5kHz may be 
carried out to other frequency components in the 2nd perimeter component. 
The 2nd transfer function consists of operation gestalten of further 
others so that de-emphasis of a part of frequency component between 
about 125Hz and about 2. 5kHz may be carried out to other frequency 
components in the 2nd perimeter component. The 2nd transfer function 
consists of operation gestalten of further others so that a part of 
frequency component between about 2.5kHz and about 11.5kHz may be made 
to increase to other frequency components in the 2nd perimeter component. 
If other viewpoints of this invention are followed, a multi-track audio 
processor will receive the audio signal which plurality became 
independent of as a part of source of a compound audio signal. Two or 
more audio signals contain at least two different audio signals 
including the audio information desirably interpreted as being emitted 
from the location where it differs within a sound listening environment 
by the listener. 

A multi-track audio processor possesses the 1st electronic means which 
receives a pair of 1st audio signal. The 1st electronic means generates 
the 1st audible image with the application of a head-related transfer 
function for the perimeter component of a pair of 1st audio signal, and 
it is perceived the 1st audible image to be emitted from the 1st 
location by the listener. The 2nd electronic means receives a pair of 
2nd audio signal. The 2nd electronic means generates the 2nd audible 
image with the application of a head-related transfer function for a 
pair of the 2nd perimeter component and monophonic component of an audio 
signal, and it is perceived the 2nd audible image to be emitted from the 
2nd location by the listener. 

A means mixes the component of a pair of 1st [ which was received from 
the 1st and 2nd electronic means ], and 2nd audio signals. A means to 
mix combines a perimeter component so that phases may differ, and it 



generates one pair of stereo output signals. 

When other viewpoints of this invention are followed, an entertainment 
system has two Maine audio playback channels which reproduce audio- 
visual record to a user. Including five discrete audio signals in which 
audio-visual record includes the front left signal floor line, the front 
right signal FR, the rear left signal RL, the rear right signal RR, and 
the pin center, large signal C, the user pair of the entertainment system 
is carried out from two Maine audio channels, and it attains surround 
sound experience. An entertainment system possesses the audio visual 
playback equipment which extracts five discrete audio signals from 
audio-visual record. 

An audio processor generates reception and two Maine audio playback 
channels for five discrete audio signals. The audio processor equalized 
the perimeter component of the front signals floor line and FR, and is 
equipped with the 1st processor which obtains the perimeter component 
(floor line-FR) P amended spatially. The 2nd processor is a rear signal. 
The perimeter component which equalized the perimeter component of RL 
and RR and was amended spatially (RL-RR) 

P is obtained. The 3rd processor equalizes the direct field component of 
the rear signals RL and RR, and obtains the direct field component 
(RL+RR) P amended spatially. 

A left mixer generates a left output signal. A left mixer combines the 
perimeter component (floor line-FR) P amended spatially with the 
perimeter component (RL-RR) P amended spatially and the direct field 
component (RL+RR) P amended spatially, and generates a left output 
signal. 

A right mixer generates a right output signal. It combines with the 
perimeter component (RR-RL) P which had the reversed perimeter component 
(FR-floor line) P which was amended spatially reversed and which was 
amended spatially, and the direct field component (RL+RR) p amended 
spatially, and a right mixer generates a right output signal. 
A means reproduces an output signal on either side through two Maine 
channels in relation to the playback of audio-visual record, and 
generates surround sound experience to a user. 

With other operation gestalten, a pin center, large signal is inputted by 
the left mixer and it is combined as a part of left output signal, and a 
pin center, large signal is inputted by the right mixer and combined as a 
part of right output signal. With the operation gestalt of further 
others, the pin center, large signal and direct field component of front 
signal floor line+FR are combined by the left mixer and the right mixer 
as a part of left output signal and right output signal, respectively. 



With the operation gestalt of further others, a pin center, large signal 
is supplied as the 3rd output signal for playback by the pin 
center, large channel loudspeaker of an entertainment system. 
With other operation gestalten, an entertainment system is a personal 
computer and audio visual playback equipment is a digital multi-purpose 
disk (DVD) player. With the operation gestalt of further others, an 
entertainment system is television and audio visual playback equipment 
is the related digital multi-purpose disk (DVD) player connected to the 
television system. 

With other operation gestalten, the 1st, 2nd, and 3rd processors carry 
out emphasis of the frequency of a low and high range to the frequency 
of a mid range. With the operation gestalt of further others, an audio 
processor is realized as an analog circuit formed on a semi-conductor 
substrate. With the operation gestalt of further others, an audio 
processor is realized in a software format and a software format is 
performed by the microprocessor of an entertainment system. 
If other viewpoints of this invention are followed, an approach will 
carry out emphasis of the audio signal Genshin number of one group. An 
audio signal Genshin number is designed to the loudspeaker arranged 
around a listener, and in order to simulate surround acoustical 
environment, it generates the output signal of right and left for the 
audible playback by one pair of loudspeakers. An audio signal Genshin 
number, the left front signal LF, the right front signal RF, the left 
rear signal LR, and the right rear signal RR are included. 
An approach is based on a pair of contents of an audio as which the 
source signal of a signal was chosen, and is an audio signal. 
The actuation which generates the audio signal which corrected the 
source signal and was processed is included. The processed audio signal 
is specified according to the following formulas. 

P1=F1 (LF-RF) P2=F2 (LR-RR) — and — P3=F3 (LR+RR) Here, Fl, F2, and F3 
are transfer functions which attain the consciousness of depth to a 
listener at the time of the playback by the loud speaker of the 
processed audio signal which carries out emphasis of the spatial 
contents of the audio signal, and is obtained as a result. 
An approach combines the processed audio signal with an audio signal 
Genshin number, and includes the actuation which generates an output 
signal on either side. An output signal on either side contains the 
component indicated by the following formulas. 

L0UT=K1 LF+K2 LR+K3P1+K4P2+K5 P3 R0UT=K6 RF+K7 RR-K8P1-K9P2+K10P3 Here, 
K1-K10 are independent variables which determine the gain of each audio 
signal. 



With other operation gestalten, transfer functions Fl, F2, and F3 apply 
the level of identification characterized by magnification of the 
frequency between about 50 and 500Hz and between about 4 and 15kHz to 
the frequency between about 500Hz and 4kHz. With the operation gestalt 
of further others, an output signal on either side contains further a 
pin center, large channel audio signal Genshin number. With other 
operation gestalten, an approach is performed by the digital signal 
processor. 

If other viewpoints of this invention are followed, an approach will 
generate surround sound experience simulated through playback of the 1st 
and 2nd output signals in the entertainment system which has at least 
four audio signals. At least four audio signal Genshin numbers contain 
one pair of front audio signals showing the audio information currently 
emitted from the front sound stage to the listener, and one pair of rear 
audio signals showing the audio information currently emitted from the 
back sound stage to the listener. 

An approach includes the actuation which combines a front audio signal 
and generates a perimeter [ front ] component and a front direct 
component signal. An approach includes further the actuation which 
combines a rear audio signal and generates a perimeter [ rear ] 
component and a rear direct component signal. An approach processes a 
perimeter [ front ] component signal with the transfer function of the 
1st HRTF base, and includes further the actuation which generates the 
source of a signal where the direction of a perimeter [ front ] 
component has been perceived about front right and left to a listener. 
An approach processes a perimeter [ rear ] component signal with the 
transfer function of the 2nd HRTF base, and includes the actuation which 
generates the source of a signal where the direction of a perimeter 
[ rear ] component has been perceived about back right and left to a 
listener. An approach processes a rear direct component signal with the 
transfer function of the 3rd HRTF base, and includes further the 
actuation which generates the source of a signal where the direction of 
a rear direct component has been perceived in a back pin center, large to 
a listener. 

An approach combines the 1st thing of a front audio signal, the 1st 
thing of a rear audio signal, the processed perimeter [ front ] 
component, the processed perimeter [ rear ] component, and the processed 
rear direct component, and includes further the actuation which 
generates the 2nd output signal. An approach lets one pair of 
loudspeakers arranged to the listener on the front sound stage pass, and 
includes further the actuation which reproduces the 1st and 2nd output 



signals. 

With other operation gestalten, the transfer function of the 1st, 2nd, 
and 3rd HRTF bases equalizes the signal inputted through magnification 
of the signal frequency between about 50 and 500Hz and between about 4 
and 15kHz, respectively to the frequency between about 500Hz and 4kHz. 
With other operation gestalten, an entertainment system is a personal 
computer and at least four audio signal Genshin numbers are generated by 
the digital videodisc player attached in the computer system. With other 
operation gestalten, an entertainment system is television and at least 
four audio signal Genshin numbers are generated by the related digital 
videodisc player connected to the television system. 
With other operation gestalten, at least four audio signal Genshin 
numbers are pin center, large channel audio signals, and a pin 
center, large channel signal is electronically added to the 1st and 2nd 
output signals. With other operation gestalten, the processing step in 
the transfer function of the 1st, 2nd, and 3rd HRTF bases is performed 
by the digital signal processor. 

If other viewpoints of this invention are followed, an audio emphasis 
device will be used with the audio signal decoder which supplies two or 
more audio signals designed in order to play back through the 
loudspeaker of one group arranged in a surround sound listening 
environment. From two or more audio signals, an audio emphasis device 
generates one pair of output signals for playback by one pair of 
loudspeakers. 

An audio emphasis device possesses the emphasis equipment which carries 
out the group division of two or more audio signals from a signal 
decoder at a pair of separate audio signal. Emphasis equipment corrects 
each of each audio signal of a pair of, and generates each component 
signal of a pair of. A circuit generates the audio output signal by 
which combined the component signal and emphasis was carried out. Each 
of the audio output signal by which emphasis was carried out includes 
the 1st component signal from a pair of 1st component signal, and the 
2nd component signal from a pair of 2nd component signal. 
If other viewpoints of this invention are followed, an audio emphasis 
device will be used with the audio signal decoder which supplies two or 
more audio signals designed in order to play back through the 
loudspeaker of one group arranged in a surround sound listening 
environment. From two or more audio signals, an audio emphasis device 
generates one pair of output signals for playback by one pair of 
loudspeakers. 

An audio emphasis device possesses the means of two or more audio 



signals of a signal decoder which carries out the group division of some 
at least at a pair of separate audio signal. The means which carries out 
a group division includes further a means to correct each of each audio 
signal of a pair of, and to generate each component signal of a pair of. 
An audio emphasis device possesses further a means to generate the audio 
output signal by which combined the component signal and emphasis was 
carried out. Each of the audio output signal by which emphasis was 
carried out includes the 1st component signal from a pair of 1st 
component signal, and the 2nd component signal from a pair of 2nd 
component signal. 

Easy explanation of a drawing The above and other viewpoints, the 
description, and effectiveness of this invention will become still 
clearer from the following specific explanation of this invention 
expressed with the following drawings. 

Drawing 1 is the outline block diagram of the 1st operation gestalt of 
the multichannel audio emphasis system which generates one pair of 
emphasis output signals, and generates the surround sound effectiveness. 
Drawing 2 is the outline block diagram of the 2nd operation gestalt of 
the multichannel audio emphasis system which generates one pair of 
emphasis output signals, and generates the surround sound effectiveness. 
Drawing 3 is an outline block diagram illustrating the audio emphasis 
processing which carries out emphasis of a pair of selected audio signal. 
Drawing 4 is an outline block diagram of an emphasizer which processes 
the component chosen from one pair of audio signals. 
Drawing 5 is drawing of the personal computer which has the audio 
emphasis system which consisted of two output signals according to this 
invention which generates the surround sound effectiveness. 
Drawing 6 is the outline block diagram of the personal computer 
illustrating the main internal configuration components of the personal 
computer of drawing 5 . 

Drawing 7 is drawing illustrating the source and the actual source which 
the sound heard by the listener during actuation of the personal 
computer shown in drawing 5 has been perceived. 

Drawing 8 is the outline block diagram of the desirable operation 
gestalt which processes and mixes the AC-3 audio signal of one group, 
and attains surround sound experience from one pair of output signals. 
Drawing 9 is the graph of the 1st signal identification curve used in 
the desirable operation gestalt which processes and mixes the AC-3 audio 
signal of one group, and attains surround sound experience from one pair 
of output signals. 

Drawing 10 is the graph of the 2nd signal identification curve used in 



the desirable operation gestalt which processes and mixes the AC-3 audio 
signal of one group, and attains surround sound experience from one pair 
of output signals. 

Drawing 11 is an outline block diagram illustrating various filters and 
the magnification stage which generate the 1st signal identification 
curve of drawing 9 . 

Drawing 12 is an outline block diagram illustrating various filters and 
the magnification stage which generate the 2nd signal identification 
curve of drawing 10 . 

Detailed explanation of a desirable operation gestalt Drawing 1 
processes the audio signal of one group, and is illustrating the block 
diagram of the 1st desirable operation gestalt of the multichannel audio 
emphasis system 10 which supplies one pair of output signals. The audio 
emphasis system 10 is equipped with the source of a signal of the source 
16 of a multichannel audio signal, and this source 16 of a signal 
outputs the discrete audio signal 18 of one group to the multichannel 
signal mixer 20. A mixer 20 supplies 1 set of processed multichannel 
outputs 22 to the audio virtual processor 24. A signal processor 24 
supplies the processed left channel signal 26 and the processed right 
channel signal 28, and before a recording device 30 or one pair of 
loudspeakers 34 and 36 are reproduced, it can turn these signals to a 
power amplifier 32. It is dependent on the signal input 18 received by 
the processor 20, and a signal. 

the bus audio signal 40 in which a mixer includes the low frequency 
information corresponding to bus signal B from the source 16 of a signal, 
and/or the pin center, large signal C outputted from the source 16 of a 
signal — a matched-pairs talk type — or the pin center, large audio 
signal 42 containing the sound arranged like other centers may also make 
it generate Since the bus effectiveness channel B which all the sources 
of a signal became independent of, or the pin center, large channel C is 
not supplied, he should understand that these channels are shown as an 
option signal channel. 

Signals 40 and 42 are expressed by output signals 44 and 46 after 
magnification by amplifier 32, respectively. 

Setting in actuation, the audio emphasis system 10 of drawing 1 is an 
audio signal. 

Audio information is received from a source 16. Audio information is 
good also as a discrete analog, the gestalt of a digital channel, or a 
digital data bit stream. For example, the source 16 of an audio signal 
may be a signal generated from the microphone of one group attached in 
various musical instruments in orchestra or other audio performance. 



Instead, the source 16 of an audio signal may be a multi-track 
performance of the audio work recorded beforehand. Anyway, especially 
the audio data of a specific gestalt received from the source 16 of a 
signal are not related to actuation of the audio emphasis system 10. 
For instantiation, drawing 1 is illustrating the source of a signal of 
an audio signal which contains eight Maine channels A0-A7, one bus B, 
i. e. , a low frequency channel, and one pin center, large channel signal C. 
This contractor could understand that the concept of this invention can 
be equally applied to the multichannel system of the arbitration which 
has more [ or ] fewer independent audio channels. 

When the output signal 22 received from the mixer 20 is corrected and 
one pair of output signals LOUT and ROUT are reproduced in acoustic 
sense, the multichannel virtual processor 24 produces the virtual three- 
dimension effectiveness, so that it may explain to a detail further in 
relation to drawing 3 and drawing 4 . The processor 24 is shown in 
drawing 1 as an analog processor which operates on real time in the 
multichannel mixing output signal 22. If a processor 24 is an analog 
device, and if the source 16 of an audio signal supplies a digital data 
output, before a processor 24 naturally processes a signal 22, it must 
be equipped with the digital analog (not shown) converter. 
Next, if drawing 2 is referred to, the 2nd desirable operation gestalt 
of a multichannel audio emphasis system will be shown, and this will 
offer digital virtual processing of the source of an audio signal. The 
audio emphasis system 50 including the source 52 of a digital audio 
signal is shown, and this source 52 of a digital audio signal sends 
audio information to the multichannel digital audio decoder 56 along 
with pass 54. A decoder 56 sends two or more audio channel signals along 
with pass 58. Furthermore, option bus signal B and the pin center, large 
signal C may be generated by the decoder 56. The digital data signal 58, 
and B and C are the received signal. 

It is sent to the audio virtual processor 60 which carries out digital 
actuation so that emphasis may be carried out. A processor 60 generates 
one pair of digital signals 62 and 64 by which emphasis was carried out, 
and these are supplied to the digital analog converter 66. Furthermore, 
Signals B and C are also supplied to a converter 66. The consequent 
emphasis analog signals 68 and 70 correspond to low frequency 
information and pin center, large information, and are supplied to a 
power amplifier 32. Similarly, the analog right-and-left signals 72 and 
74 by which emphasis was carried out are also sent to amplifier 32. In 
order to make the processing signals 72 and 74 memorize directly on a 
record medium like a magnetic tape or an optical disk, the signals 72 



and 74 with which emphasis of the right and left was carried out may be 
turned to the direction of a recording device 30. Once it memorizes on a 
record medium, the processed audio information corresponding to signals 
72 and 74 can be reproduced by the conventional stereo system, without 
carrying out emphasis processing further, in order to attain the meant 
virtual effectiveness of being explained here. 

Amplifier 32 sends the left output signal 80 and LOUT which were 
amplified to the left loudspeaker 34, and sends delivery, the amplified 
right output signal 82, and ROUT to the right loudspeaker 36. Moreover, 
the bus effectiveness signal 84 and BOUT which were amplified are sent 
to the subwoofer 86. The pin center, large signal 88 and COUT which were 
amplified may be sent to an option (not shown) pin center, large 
loudspeaker. As opposed to near field playback of signals 80 and 82, to 
the case where the listener is located among loudspeakers 34 and 36 near 
the loudspeakers 34 and 36, in order to position a pin center, large 
image appropriately, it is not necessary to necessarily use a pin 
center, large loudspeaker. Carrying out a deer, since a listener fixes a 
pin center, large image between a loudspeaker 34 and 36 in the 
application of distant place sound field located comparatively in the 
distance from loudspeakers 34 and 36, a pin center, large loudspeaker can 
be used. 

The combination which mainly consists of a decoder 56 and a processor 60 
is expressed by the broken line 90, and this may realize it by the 
approach arbitration differs depending on specific application, 
constraint of a setup, and mere individual liking. For example, 
processing performed in a field 90 may be chiefly carried out within a 
digital signal processor (DSP) as a part of native-signal-processing 
capacity of a microprocessor which is seen by the Intel Pentium 
generation' s microprocessor within the software loaded to the computer 
memory. 

Next, reference of drawing 3 shows the virtual processor 24 of drawing 1 
in relation to the signal mixer 20. The processor 24 is equipped with 
each emphasis modules 100, 102, and 104, and these receive one pair of 
audio signals from a mixer 20, respectively. The emphasis modules 100, 
102, and 104 process one pair of signals which correspond on stereo 
level partially by separating a perimeter component and a monophonic 
component from one pair each of signals. With the original signal, these 
components are corrected and the consequent signals 108, 110, and 112 
are generated. A bus, a pin center, large, and other signals are sent to 
a module 116 along with pass 118 in response to each processing. A 
module 116 may make the level adjustment of the received signal 118, 



easy filtering, or other corrections. The consequent signal 120 is 
outputted to the mixer 124 in a processor 24 with signals 108, 110, and 
112. 

In drawing 4 , the instantiation-internal configuration of the desirable 
operation gestalt of a module 100 is illustrated. The module 100 
consists of inputs 130 and 132 which receive one pair of audio signals. 
An audio signal is sent to the circuit or other processing means 134 of 
separating a perimeter component from the direct field, i. e. , a 
monophonic sound component, looked at by the input signal. With a 
desirable operation gestalt, a circuit 134 generates the direct sound 
component showing sum signal M1+M2 along with the signal pass 136. 
Difference signal M1-M2 containing the perimeter component of an input 
signal are sent along with pass 138. Sum signal M1+M2 are corrected by 
the circuit 140 which has a transfer function Fl. Difference signal Ml- 
M2 are similarly corrected by the circuit 142 which has a transfer 
function F2. Transfer functions Fl and F2 may be the same, and with a 
desirable operation gestalt, spatial emphasis may be brought about to 
the inputted signal by carrying out emphasis of a certain frequency, 
carrying out de-emphasis of other frequencies. Transfer functions Fl and 
F2 may apply processing of the HRTF base to the inputted signal, in 
order to attain consciousness arrangement of a signal at the time of a 
playback. When wished, circuits 140 and 142 may be used in order to put 
time delay or a phase shift into input signals 136 and 138 about the 
original signals Ml and M2. 

Circuits 140 and 142 output the sum signal (M1+M2) P corrected, 
respectively and the corrected difference signal (M1-M2) P along with 
pass 144 and 146, respectively. The original input signals Ml and M2 are 
supplied to the multiplier which adjusts the gain of the signal received 
with the processed signals (M1+M2) P and (M1-M2) P. The corrected signal 
is outputted from the emphasis module 100 in outputs 150, 152, 154, and 
156 after processing. An output 150 sends out signal K1M1, an output 152 
sends out signal K2F1 (M1+M2) P, an output 154 sends out signal K3F2(M1- 
M2) P, and an output 156 sends out signal K4M2. K1-K4 are constants 
determined by setup of a multiplier 148 here. In order to attain the 
necessary effectiveness and/or the necessary necessary location of a 
playback sound, a user may enable it to adjust the type of the 
processing performed with modules 100, 102, 104, and 116, especially 
circuits 134, 140, and 142. It may be desirable to process only a 
perimeter component or a monophonic component among one pair of input 
signals in some cases, even if the processing performed with each module 
is a different thing to one or more modules — being certain — showy 



[ be and ] — it may be the same. 

If one pair of audio signals follow the desirable operation gestalt by 
which emphasis is carried out collectively before being mixed, each 
modules 100, 102, and 104 will generate four processed signals which is 
received by the mixer 124 shown in drawing 3 . All the signals 108, 110, 
112, and 120 may be alternatively combined with this contractor with a 
mixer 124 depending on liking of a user according to the principle known 
well. 

By processing a multichannel signal on stereo level, i. e. , a pair, the 
delicate difference and the similarity within one pair of signals can be 
adjusted, and the virtual effectiveness produced in case it plays back 
through a loudspeaker can be attained. This virtual effectiveness can be 
positioned by applying to the signal which had the transfer function of 
the HRTF base processed, and producing perfect virtual location sound 
field. In order that each audio signal pair may produce a multichannel 
audio mixing system, it is processed independently, and this system can 
carry out regeneration of the consciousness of a 360-degree sound stage 
of the live effectively. When the further signal conditioning control is 
offered by HRTF processing which the component of one pair of audio 
signals, for example, a perimeter component, and the monophonic 
component became independent of and the processed signal is reproduced 
in acoustic sense, it becomes a still more realistic virtual sound 
experience. The example of the HRTF transfer function which can be used 
in order to attain a certain consciousness bearing The paper by 
E. A. B. Shaw entitled "Transformation of Sound Pressure Level From the 
Free Field to the Eardrum in the Horizontal Plane", J. Acoust. Soc. Am. , 
Vol.56, and No. December, 1974 [ 6 or ], The paper by S. Mehrgardt and 
V. Mellert which are entitled "Transformation Characteristics of the 
External Human Ear", J. It is explained in Acoust. Soc. Am. , Vol.61, and 
No. June, 1977 [ 6 or ], and both papers are incorporated here for 
reference as if they were described completely. 

It can set to audio playback equipment without the capacity reproduced 
although it has the capacity for one specific application of this 
invention to process a multichannel audio signal although it is suitable 
for using it in professional recording studio in order that the 
principle of this invention which was previously explained about drawing 
1 - drawing 4 may carry out quality record. For example, today's audio- 
visual record medium is encoded with two or more audio channel signals, 
in order to reproduce with a home theater surround processing system. 
Such a surround-sound system is equipped with the subwoofer for the rear 
loudspeaker, the front, i. e. , the front loudspeaker, which generally 



reproduces a stereo signal on either side, which reproduces a left 
surround signal and a right surround signal, the pin center, large 
loudspeaker which reproduces a pin center, large signal, and playback of 
a low frequency signal. Encoding of the record medium which can be 
played back with such a surround-sound system is carried out by the 
multichannel audio signal by technique like the AC-3 audio encoding 
standard of DORUBI possession. Many of today' s playback equipments are 
not equipped with surround or a pin center, large channel loudspeaker. As 
a result, the perfect capacity of a multichannel record medium becomes 
[ being used with as and ], and leaves a user to listening experience 
which is not not much good. 

Next, reference of drawing 5 shows the personal computer system 200 with 
the virtual location audio processor constituted according to this 
invention. The computer system 200 consists of processing units 202 
combined with the display monitor 204. In order to reproduce the audio 
signal generated by the unit 202, the front left loudspeaker 206 and the 
front right loudspeaker 208 are altogether connected to the unit 202 
with the option subwoofer loudspeaker 210. A listener 212 operates a 
computer system 200 through a keyboard 214. A computer system 200 is a 
multichannel audio signal. 

processing — carrying out — loudspeakers 206 and 208 — and if 
available, a listener 212 will be provided with 360 virtual surround 
sound experience only from a loudspeaker 210. If a desirable operation 
gestalt is followed, the processing system currently indicated here is 
explained in order to use it with a DORUBI AC-3 record medium. However, 
he can understand that the same or, same principle may be applied to the 
audio record technique in which the others which produce surround sound 
experience using a multichannel were standardized. Furthermore, although 
the computer system 200 is shown and explained by drawing 5 , the audio 
visual playback equipment which reproduces an AC-3 record medium may be 
television, the combination of television/personal computer, the digital 
videodisc player combined with television, and equipment of other 
arbitration which can play back multichannel audio record. 
Drawing 6 is the outline block diagram of the main internal 
configuration components of the processing unit 202 of drawing 5 . The 
unit 202 contains the component part of the typical computer system 
constituted by this contractor according to the principle known well, 
the random-access-memory (RAM) system 222, and the input/power control 
device 224 are contained in this the central-process unit (CPU) 220, 
bulk-store memory, and temporarily, and these interconnect through 
internal bus structure altogether. The unit 202 also contains the power 



source 226, and the record-medium player / recording device 228, and 
this record-medium player / recording device 228 may be DVD equipment 
and other sources of a multichannel audio signal. The DVD player 228 
supplies the video data for displaying on a monitor to the video decoder 
230. The audio data from the DVD player 228 are sent to the audio 
decoder 232, and this audio decoder 232 supplies the multichannel 
digital audio data from a player 228 to a virtual processor 250. In the 
audio information from a decoder 232, they are a left front signal, a 
right front signal, a left surround signal, a right surround signal, and 
a pin center, large signal. 

A low frequency signal is included and these are all sent to the virtual 
audio processor 250. A processor 250 carries out emphasis of the audio 
information from a decoder 232 in digital one by the approach suitable 
for playing back by the conventional stereo playback system. Especially 
the left channel signal 252 and the right channel signal 254 are 
supplied as an output from a processor 250. The low frequency subwoofer 
signal 256 is also supplied for the bus response in a stereo playback 
system. Signals 252, 254, and 256 are first supplied to the digital 
analog converter 258, then, are supplied to amplifier 260, and are 
outputted for connection with a corresponding loudspeaker. 
Next, reference of drawing 7 shows the outline display of loudspeaker 
arrangement of the system of drawing 5 seen from overhead location. The 
listener 212 is located among these loudspeakers in front of the left 
front loudspeaker 206 and the right front loudspeaker 208. Simulated 
surround experience is produced to a listener 212 through processing of 
the surround signal generated from AC-3 compatible record according to 
this invention. Especially the usual playback of 2 channel signals which 
let loudspeakers 206 and 208 pass produces the illusion pin center, large 
loudspeaker 214, and it is considered as if the monophonic component of 
a signal on either side was emitted from this pin center, large 
loudspeaker 214. Therefore, the signal of the right and left from six- 
channel record of AC-3 produces the pin center, large illusion 
loudspeaker 214, in case it is reproduced through loudspeakers 206 and 
208. While he can think that the monophonic surround sound was emitted 
from the rear illusion pin center, large loudspeaker 218, the right-and- 
left surround channel of six-channel record of AC-3 is processed so that 
it may be perceived the perimeter surround sound have been emitted from 
the rear illusion loudspeakers 215 and 216. Furthermore, emphasis of 
both right-and-left front signal and right-and-left surround signal is 
carried out spatially, they offer virtual sound experience, and the 
actual loudspeaker 206 and the 208 row illusion loudspeakers 215, 216, 



and 218 are made not to be perceived as the simple sound source. Finally, 
low frequency information is reproduced by the option subwoofer 
loudspeaker 210. This subwoofer loudspeaker 210 receives listener 212, 
and may be arranged in the location of arbitration. 

Drawing 8 is a virtual processor for attaining the consciousness virtual 
surround effectiveness shown in drawing 7 , and the outline display of a 
mixer. A processor 250 corresponds to what is shown in drawing 6 , and 
receives 6 audio channel signal which consists of the front main left 
signal ML, the front main right signal MR, the left surround signal SL, 
the right surround signal SR, pin center, large channel signal C, and a 
low frequency effectiveness signal B. Signals ML and MR are supplied to 
the corresponding gain control multipliers 252 and 254, and these gain 
control multipliers 252 and 254 are controlled by the volume adjustment 
signal Mvolume. The gain of the pin center, large signal C may be 
adjusted by the 2nd multiplier 258 controlled by the 1st multiplier 256 
controlled by Signal Mvolume, and the pin center, large adjustment signal 
Cvolume. Similarly, the surround signals SL and SR are first supplied to 
multipliers 260 and 262, respectively. These multipliers 260 and 262 are 
controlled by the volume adjustment signal Svolume. 

The Maine front right-and-left signals ML and MR are supplied to the sum 
couplers 264 and 266, respectively. The sum coupler 264 has the reversal 
input which receives MR, and the noninverting input which receives ML, 
and it supplies ML-MR along with the output pass 268 unitedly. Signal 
ML-MR is supplied to the emphasizer 270 characterized with a transfer 
function PI. 

The processed difference signal (ML-MR) P is sent out in the output of a 
circuit 270, and is sent to the gain control multiplier 272. The output 
of a multiplier 272 is directly supplied to the left mixer 280 and an 
inverter 282. The reversed difference signal (MR-ML) P is sent to the 
right mixer 284 from an inverter 282. Sum signal ML+MR comes out of a 
coupler 266, and is supplied to the gain control multiplier 286. The 
output of a multiplier 286 is supplied to a sum coupler, and this sum 
coupler adds pin center, large channel signal C with signal ML+MR. 
Combined signal ML+MR+C comes out of a coupler, and is turned to both 
the left mixer 280 and the right mixer 284. Finally, before the original 
signals ML and MR are sent to mixers 280 and 284, they are first 
supplied to the fixed gain equalization circuit 290 and 292, i. e. , 
amplifier, respectively. 

The surround right-and-left signals SL and SR come out of multipliers 
260 and 262, respectively, and are supplied to the sum couplers 300 and 
302, respectively. The sum coupler 300 has the reversal input which 



receives SR, and the noninverting input which receives SL, and it 
supplies SL-SR along with the output pass 304 unitedly. The sura couplers 
264, 266, 300 and 302 may be altogether constituted as an inversed 
amplifier or a noninverting amplifier depending on whether a sum signal 
is generated or a difference signal is generated. An inversed amplifier 
and a noninverting amplifier may consist of usual operational amplifiers 
according to the principle well known to this contractor. Signal SL-SR 
is supplied to the emphasizer 306 characterized with a transfer function 
P2. The processed difference signal (SL-SR) P is sent out in the output 
of a circuit 306, and is sent to the gain control multiplier 308. The 
output of a multiplier 308 is directly supplied to the left mixer 280 
and an inverter 310. The reversed difference signal (SR-SL) P is sent to 
the right mixer 284 from an inverter 310. Sum signal SL+SR comes out of 
a coupler 302, and is supplied to another emphasizer 320 characterized 
with a transfer function P3. The processed sum signal (SL+SR) P is sent 
out in the output of a circuit 320, and is sent to the gain control 
multiplier 332. Although the sum signal and the difference signal were 
referred to, it should care about that use of an actual sum signal and a 
difference signal is typical. The same processing can be attained 
irrespective of how the perimeter component and monophonic component of 
one pair of signals are separated. The output of a multiplier 332 is 
directly supplied to the left mixer 280 and the right mixer 284. 
Moreover, before the original signals SL and SR are sent to mixers 280 
and 284, they are first supplied to the fixed gain amplifiers 330 and 
334, respectively. Finally, the low frequency effectiveness channel B is 
supplied to amplifier 336, in order to generate the output low frequency 
effectiveness signal BOUT. As long as it cannot use a subwoofer in 
option, the low frequency channel B may be mixed as a part of output 
signals LOUT and ROUT. 

It is an analog discrete gestalt, and the emphasizer 250 of drawing 8 is 
a semi-conductor substrate, it may let the software which runs on Maine 
or an exclusive microprocessor pass, and may realize it in other the 
digital formats of a certain within a digital-signal-processing (DSP) 
chip, i. e. , firmware. In many cases, since the signal of the source of a 
signal is digital, it can also use the hybrid circuit structure which 
combined both the analog component part and the digital component part. 
Therefore, software or firmware may realize each amplifier, an equalizer, 
or other component parts. Furthermore, various audio emphasis techniques 
may be used for the emphasizer 270 of drawing 8 as well as emphasizers 
306 and 320. For example, all the combination of a time delay technique, 
a phase shift technique, signal identification, or these techniques may 



be used for circuit apparatus 270, 306, and 320, and they may attain the 
necessary audio effectiveness. The basic principle of such an audio 
emphasis technique is well known to this contractor. 

With a desirable operation gestalt, the virtual processor circuit 250 
adjusts uniquely 1 set of AC-3 multichannel signals, and offers surround 
sound experience through the playback of two signal signals LOUT and 
ROUT. Especially the signals ML and MR are collectively processed by 
separating the perimeter information which exists in these signals. 
Perimeter signal 

The component expresses the difference between one pair of audio signals. 
Therefore, the perimeter signal component obtained from one pair of 
audio signals is called as a "difference" signal component in many cases. 
Although it is shown and it is explained that circuits 270, 306, and 320 
generate a sum signal and a difference signal, other operation gestalten 
of the audio emphasizers 270, 306, and 320 do not need to generate a sum 
signal and a difference signal separately at all. This can be attained 
by many approaches of arbitration using the usual circuit design 
principle. 

For example, even if separation of difference signaling information and 
its identification which follows are performed in digital one, it may be 
performed by coincidence in the input stage of an amplifier circuit. In 
addition to processing of the source of an AC-3 audio signal, the 
circuit 250 of drawing 8 processes automatically the source of a signal 
with fewer discrete audio channels. For example, if a Dolby prologic 
signal is inputted into a processor 250, only the emphasizer 320 since 
it is not generated by the perimeter component in a coupler 300 in SL=SR 
will operate, and a rear channel signal will be corrected. Similarly, if 
only the two-channel stereo signals ML and MR exist, a processor 250 
will operate and will generate listening experience by which spatial 
emphasis was carried out only from two channels through actuation of an 
emphasizer 270. 

If a desirable operation gestalt is followed, difference ML-MR can 
express the perimeter information on a front channel signal, and 
identification will be carried out by the circuit 270 according to the 
frequency response curve 350 of drawing 9 . A curve 350 can be called as 
space amendment, i. e. , a "depth perception" curve. Such identification 
of perimeter signaling information extends and blends the consciousness 
sound generated from one pair of audio signals by carrying out emphasis 
of the sound information which brings about the feeling of breadth 
alternatively. 

Emphasizers 306 and 320 correct the perimeter and monophonic component 



of the surround signals SL and SR, respectively. If a desirable 
operation gestalt is followed, transfer functions P2 and P3 will be 
equal, and will apply the depth perception identification of the same 
level to the input signal with which both correspond. While especially 
the circuit 306 equalizes the perimeter component of the surround signal 
expressed by signal SL-SR, a circuit 320 equalizes the monophonic 
component of the surround signal expressed by signal SL+SR. The level of 
identification is expressed by the frequency response curve 352 of 
drawing 10 . 

the depth perception identification curves 350 and 352 — a logarithm — 
it is displayed on drawing 9 and drawing 10 , respectively as a function 
of the gain measured by the decibel to the audio frequency currently 
displayed in the format. The gain level of the decibel in the frequency 
of each [ produce / in a final mixing process / final magnification of 
an overall output signal ] is suitable only when they are related to a 
reference signal. Drawing 9 is referred to first. If a desirable 
operation gestalt is followed, the depth perception curve 350 has peak 
gain in the point A of being located in about 125Hz. The gain of the 
depth perception curve 350 is decreasing at the rate of about 6dB per 
octave above 125Hz and below 125Hz. The depth perception curve 350 
reaches the minimum gain in the point B within the limits of about 1. 5- 
2. 5kHz. gain increases at the rate of about 6dB per octave to the point 
C in about 7kHz with the frequency above Point B, and the lug of about 
20kHz, i.e., until human being, hears it — carrying out the increment 
in the highest frequency is continued mostly 

Next, drawing 10 is referred to. If a desirable operation gestalt is 
followed, the depth perception curve 352 has peak gain in the point A of 
being located in about 125Hz. The gain of the depth perception curve 352 
increases at the rate of about 6dB per octave below 125Hz, and decreases 
at the rate of about 6dB per octave above 125Hz. The depth perception 
curve 352 reaches the minimum gain in the point B within the limits of 
about 1. 5-2. 5kHz. Gain increases at the rate of about 6dB per octave 
with the frequency above Point B to the maximum gain point C in about 
10. 5-11. 5kHz. The frequency response of a curve 352 decreases on the 
frequency above about 11.5kHz. 

Suitable equipment and a suitable approach to realize drawing 9 and the 
identification curves 350 and 352 of drawing 10 are similar with what is 
indicated by the application 08th under reservation for which it applied 
on April 27, 1995 / No. 430751, and this application is incorporated 
here by reference as if it was described completely. The related audio 
emphasis technique which carries out emphasis of the perimeter 



information is indicated by U.S. Pat. No. 4,738,669 published by Arnold 
I. Klayraan and No. 4, 866, 744, and it is incorporated here by reference as 
if both patents were also described completely. 

In actuation, the circuit 250 of drawing 8 functions uniquely and 
positions five Maine channel signals ML, MR, C, SL, and SR to a listener 
in the case of playback only by two loudspeakers. As explained 
previously, the curve 350 of drawing 9 applied to signal ML-MR extends 
the perimeter sound from Signals ML and MR, and it carries out emphasis 
spatially. This produces the consciousness of the large front sound 
stage emitted from the loudspeakers 206 and 208 shown in drawing 7 . 
This is attained by equalizing perimeter signaling information 
alternatively so that emphasis of a low frequency component and the 
high-frequency component may be carried out. Similarly, the 
identification curve 352 of drawing 10 is applied to signal SL-SR, 
extends the perimeter sound from Signals SL and SR, and it carries out 
emphasis spatially. However, further, a curve 352 corrects signal SL-SR 
and obtains the consciousness of the rear loudspeakers 215 and 216 of 
drawing 7 in consideration of positioning of HRTF. As a result, a curve 
352 includes the emphasis of the higher level of the low frequency 
component of signal SL-SR, and a high frequency component to what is 
applied to ML-MR. This is needed from the usual frequency response of 
human being' s lug to the sound turned to a listener from bearing 
whenever [ zero ] carrying out [ sound / centering on about 2. 75kHz ] 
emphasis. The emphasis of these sounds is produced [ response / auditory 
tube ] from the proper transfer function of average human being' s ear 
pinna. The depth perception curve 352 of drawing 10 bars the proper 
transfer function of a lug, and produces the consciousness of the rear 
loudspeaker to signal SL-SR and signal SL+SR. The processed difference 
signal (SL-SR) P which is acquired as a result is passed by the mixers 
280 and 284 which phases differ, are made and correspond, and it 
maintains the consciousness of a large rear sound stage as if the 
illusion loudspeakers 215 and 216 were reproduced. 

Bigger control is brought about as the gain of each signal SL-SR and 
SL+SR can be adjusted independently by dividing surround signal 
processing into a sum component and a difference component. In fact, 
since a sound is emitted from the front loudspeakers 206 and 208, this 
invention recognizes that sum signal SL+SR needs to be processed for 
generation of the pin center, large rear illusion loudspeaker 218 as 
shown in drawing 7 similarly. Therefore, identification also of signal 
SL+SR is carried out by the circuit 320 according to the curve 352 of 
drawing 10 . 



The perceived illusion loudspeaker 218 is attained as if the processed 
sura signal (SL+SR) P which is acquired as a result is in phase, it 
passes and two illusion loudspeakers 215 and 216 actually existed. To 
the audio regeneration system containing an exclusive pin center, large 
channel loudspeaker, instead of mixing the pin center, large signal C in 
mixers 280 and 284, the circuit 250 of drawing 8 is correctable so that 
such a loudspeaker may be supplied directly. 

The approximation relative-gain value of various signals in a circuit 
250 can be measured to OdB criteria about the difference signal which 
comes out of multipliers 272 and 308. The gain of the amplifier 290, 292, 
330, and 334 which followed the desirable operation gestalt by such 
criteria is [ about / -It is 7dB. ]. -The gain of the sum signal which 
is 18dB and comes out of amplifier 332 is [ about ]. -The gain of the 
sum signal which is 20dB and comes out of amplifier 286 is [ about ]. - 
The gain of the pin center, large channel signal which is 20dB and comes 
out of amplifier 258 is [ about ]. These relative-gain values are the 
pure design-selection matters based on liking of a user, and they may be 
changed, without deviating from the pneuma of this invention. By 
adjustment of multipliers 272, 286, 308, and 332, the processed signal 
can be adjusted to the type of the sound reproduced, and can be adjusted 
to individual liking of a user. The increment in the level of a sum 
signal carries out emphasis of the audio signal which appears in the pin 
center, large stage located among one pair of loudspeakers. On the 
contrary, the increment in the level of a difference signal carries out 
emphasis of the perimeter sound information which produces the 
consciousness of a larger image. Music type a parameter and the 
structure of a system are known, or with some audio equipments whose 
adjustment by the manual is not practical, presetting of the multipliers 
272, 286, 308, and 332 is carried out to necessary level, and they are 
fixed to it. When the level adjustment of multipliers 308 and 332 is 
desirable about a rear signal input level, an emphasizer can actually be 
directly connected to input signals SL and SR. It is influenced with the 
level of mixing to which the last ratio of each signal strength to 
various signals of drawing 8 also attains to by volume adjustment, and 
is applied by mixers 280 and 284 so that he can understand by this 
contractor. 

Therefore, since emphasis is carried out [ sound / perimeter ] 
alternatively and the listener in a playback sound stage is wrapped in 
completely, the audio output signals LOUT and ROUT produce the audio 
effectiveness improved considerably. When the relative gain of each 
component is disregarded, the audio output signals LOUT and ROUT are 



expressed by the following formulas. 

L0UT=ML+SL+ (ML-MR) P+ (SL-SR) P + (ML+MR+C) + (SL+SR) P (1) 

R0UT=MR+SR+ (MR-ML) P+ (SR-SL) P + (ML+MR+C) + (SL+SR) P (2) 

The output signal which is expressed above and by which emphasis was 

carried out may be made to memorize magnetically or electronically on 

various record media like a vinyl record, a compact disk, digital one, 

an analog audio tape, or a computer data carrier. The audio output 

signal which is memorized and by which emphasis was carried out may be 

reproduced by the conventional stereophonic reproduction system, and the 

stereo image emphasis of the same level may be attained. 

If drawing 11 is referred to, the outline block diagram shows the 

circuit which realizes the identification curve 350 of drawing 9 

according to a desirable operation gestalt. A circuit 270 inputs 

perimeter signal ML-MR corresponding to what is seen in the pass 268 of 

drawing 8 . First, signal ML-MR is adjusted with the high-pass filter 

360 which has about 50Hz cut off frequency, i. e. , -3dB frequency. Use of 

a filter 360 is designed so that fault magnification of the bus 

component which exists in signal ML-MR may be avoided. 

The output of a filter 360 is divided into three independent signal pass 
362, 364, and 366 in order to fabricate signal ML-MR in spectrum. 
Especially, ML-MR is sent to amplifier 368 along with pass 362, and is 
sent to the sum coupler 378. Signal ML-MR is sent also to a low pass 
filter 370 along with pass 364, and is sent to amplifier 372, and, 
finally is sent to the sum coupler 378. Finally, signal ML-MR is sent to 
a high-pass filter 374 along with pass 366, and is sent to amplifier 376, 
and is sent to the sum coupler 378 after that. Each of signal ML-MR 
adjusted independently generates the difference signal (ML-MR) P 
combined and processed in the sum coupler 378. With a desirable 
operation gestalt, while a low pass filter 370 has about 200Hz cut off 
frequency, a high-pass filter 374 has about 7kHz cut off frequency. As 
long as a low perimeter [ in / it reaches and / the range of a high 
frequency ] component is amplified to the thing of the intermediate 
frequency range of about l~3kHz, an exact cut off frequency is not 
important. It is thought that filters 360, 370, and 374 may be primary 
filters altogether, and you may be a higher order filter as long as the 
level of the processing expressed in drawing 9 and drawing 10 is not 
changed greatly, although complexity and cost are decreased. Moreover, 
when a desirable operation gestalt is followed, amplifier 368 has the 
approximation gain of 0.5, amplifier 372 has about 1.4 gain and 
amplifier 376 has about 1 gain. 

The signal which comes out of amplifier 368, 372, and 376 completes the 



component of Signal (ML-MR) P. When the sura coupler 378 combines these 
signals, it produces, overall spectrum shaping, i. e. , normalization, of 
perimeter signal ML-MR. What is mixed by the left mixer 280 as a part of 
output signal LOUT (shown in drawing 8 ) is the processed signal (ML-MR) 
P. Similarly, the reversal signal (MR-ML) P is mixed by the right mixer 
284 as a part of output signal ROUT (shown in drawing 8 ). 
Drawing 9 </A> is referred to again. With the desirable operation 
gestalt, ideally, the gain separation between the point A of the depth 
perception curve 350 and Point B is designed so that it may be set to 
9dB, and gain separation between Point B and Point C should be made 
about 6dB. These figures are constraint on a design and, probably the 
upper figure actually changes depending on the actual value of the 
component part used to a circuit 270. When the gain of the amplifier 368, 
372, and 376 of drawing 11 is being fixed, the depth perception curve 
350 is still fixed. Adjustment of an amplifier 368 tends to adjust the 
amplitude level of Point B, therefore changes the gain separation 
between Point A and Point B and between Point B and Point C. In surround 
acoustical environment, quite larger gain separation than 9dB may tend 
to decrease the consciousness of the listener of mid-range articulation. 
Implementation of the depth perception curve by the digital signal 
processor reflects still more correctly the constraint on the design 
explained previously in many cases. To implementation by the analog, the 
constraint in the frequency and gain separation corresponding to Points 
A, B, and C can approve, if only plus or 20% only of minus change. 
Although there is less such deflection from an ideal specification than 
the optimal result, it produces the still in addition necessary emphasis 
effectiveness. 

Next, if drawing 12 is referred to, the outline block diagram shows the 
circuit which realizes the identification curve 352 of drawing 10 
according to a desirable operation gestalt. In order to fabricate signal 
SL-SR and signal SL+SR, the same curve 352 is used, but in order to 
simplify explanation, in drawing 12 , it refers to only to circuit 
emphasis equipment 306. With a desirable operation gestalt, the property 
of equipment 306 is the same as that of the thing of 320. A circuit 306 
inputs perimeter signal SL-SR corresponding to what is seen by the pass 
304 of drawing 8 . Signal 

SL-SR is adjusted with the high-pass filter 380 which has about 50Hz cut 
off frequency first. Like the circuit 270 of drawing 11 , the output of 
a filter 380 is divided into three separate signal pass 382, 384, and 
386, in order to fabricate signal SL-SR in spectrum. Especially, SL-SR 
is sent to amplifier 388 along with pass 382, and is sent to the sum 



coupler 396. Signal SL-SR is sent also to a high-pass filter 390 along 
with pass 384, and is sent to a low pass filter 392. The output of a 
filter 392 is sent to amplifier 394, and, finally is sent to the sura 
coupler 396. Finally, signal SL-SR is sent to a low pass filter 398 
along with pass 386, and is sent to amplifier 400, and is sent to the 
sura coupler 396 after that. 

Each of signal SL-SR adjusted independently generates the difference 
signal (SL-SR) P combined and processed in the sura coupler 396. With a 
desirable operation gestalt, while a high-pass filter 390 has about 
21kHz cut off frequency, a low pass filter 392 has about 8kHz cut off 
frequency. A filter 392 functions as producing the maximum gain point C 
of drawing 10 , and when desirable, it may be removed. Furthermore, a 
low pass filter 398 has about 225Hz cut off frequency. There is 
combination of many additional filters which can attain the frequency 
response curve 352 shown in drawing 10 , without deviating from the 
pneuma of this invention so that he can understand by this contractor. 
For example, as long as identification of the signal SL-SR is carried 
out according to drawing 10 , the exact number and exact cut off 
frequency of a filter are not important. With a desirable operation 
gestalt, filters 380, 390, 392, and 398 are primary filters altogether. 
Moreover, when a desirable operation gestalt is followed, amplifier 388 
has the approximation gain of 0.1, amplifier 394 has about 1.8 gain and 
amplifier 400 has the approximation gain of 0.8. What is mixed by the 
left mixer 280 as a part of output signal LOUT (shown in drawing 8 ) is 
the processed signal (SL-SR). 

It is P. Similarly, the reversal signal (SR-SL) P is mixed by the right 
mixer 284 as a part of output signal ROUT (shown in drawing 8 ). 
Drawing 10 is referred to again. With the desirable operation gestalt, 
ideally, the gain separation between the point A of the depth perception 
curve 352 and Point B is designed so that it may be set to 18dB, and 
gain separation between Point B and Point C should be made about lOdB. 
These figures are constraint on a design and, probably the upper figure 
actually changes depending on the actual value of the component part 
used to circuits 306 and 320. When the gain of the amplifier 388, 394, 
and 400 of drawing 12 is being fixed, the depth perception curve 352 is 
still fixed. Adjustment of an amplifier 388 tends to adjust the 
amplitude level of the point B of a curve 352, therefore changes the 
gain separation between Point A and Point B and between Point B and 
Point C. 

It was shown that let old explanation and an accompanying drawing pass, 
and this invention has an important advantage to current audio playback 



and an emphasis system. Although the above-mentioned detailed 
explanation was shown and explained and pointed out the fundamental and 
new description of this invention, that it can make by this contractor 
could understand without various abbreviations in the gestalt and detail 
of equipment which were illustrated, a permutation, and modification 
deviating from the pneuma of this invention. Therefore, the range should 
be restricted by only the claim of the following [ this invention ]. 
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WRITTEN AMENDMENT 



[Procedure revision] The 8 1st term of Article 184 of Patent Law 
[Filing Date] October 29, Heisei 10 (1998. 10.29) 
[Proposed Amendment] 
CLAIMS 

1. He is Listener as Emitted from Location Where it Differs within Sound 
Listening Environment. 

At least two different audio close including the audio information 
interpreted desirably 

At least four audio input signals which have a force signal pair (ML, MR, 
SL, SR) 

a receptacle **** multichannel audio processor (24 60, 250) 
It is, 

They are reception and the 1st perimeter component about the 1st pair 
(ML, MR) of said audio input signal. 

It is constituted so that (268) may be made to separate, and it is the 
1st pair of said audio input signal. 

It is each about the 1st transfer function (270) to said 1st perimeter 
component (268) of ML and MR. 

alike — applying — the 1st audible image — producing — said 1st 
audible image — the 1st location 

The 1st electronic means perceived ****** by the listener (264) 
**** 

They are reception and the 2nd perimeter component about the 2nd pair 
(SL, SR) of said audio input signal. 

It is constituted so that (304) may be made to separate, and it is the 
2nd pair of said audio input signal. 

It is each about the 2nd transfer function (306) to said 2nd perimeter 
component (304) of SL and SR. 



alike — applying — the 2nd audible image — producing — said 2nd 
audible image — the 2nd location 

The 2nd electronic means perceived ****** by the listener (300) 
**** 

Said 1st and 2nd perimeter components are combined so that phases may 
differ, and they are one pair of SUTERE. 

Since an 0 output signal (LOUT, LIN) is generated, they are said 1st and 
2nd electronic hands. 

Said 1st [ the ] and the 2nd [ of the audio input signal received from 
the stage (264,300) ] 

A pair of (ML, MR, SL, SR) 1st [ said / the ] and the 2nd perimeter 
component (268 304) 

Multi-CHANNE possessing the means (124, 280, 284) to mix 
RU0DI0 processor. 

2. 3rd Electronic Means (302) is 2nd Pair (SL) of Said Audio Input 
Signal. 

The monophonic component in SR is separated and it is the 3rd transfer 
function to said 2nd monophonic component. 

The multichannel audio pro according to claim 1 who applies (320) 

electronically 

SESSA (24 60,250). 

3. Said 2nd Electronic Means (300) is 2nd Pair of Said Audio Input 
Signal. 

(SL, SR) one of said inner audio input signals — the time — question 
delay — electronic — ** 

The multichannel audio processor according to claim 1 which carries out 

business (24, 60, 2) 

50). 

4. 1st Pair (ML, MR) of Said Audio Signal is Left Chlorof luocarbon to 
Listener. 

Mull including the audio information corresponding to a TO location and 
a right front location according to claim 1 
CH I CHANNERUOD I 0 processor (24 60,250). 

5. 2nd Pair (SL, SR) of Said Audio Signal is Left Rear Grade to Listener. 
Game multi according to claim 1 including the audio information 
corresponding to ** and a right rear location 

NERU0DI0 processor (24 60,250). 

6. Said 1st Electronic Means (264) and 2nd Electronic Means (300) — And 
said mixing means (124, 280, 284) — a digital signal processor 

The multichannel audio processor according to claim 1 performed by being 
(24) 



60, 250. 

7. Said 1st Electronic Means (264) is Bucket to Said 1st Perimeter 
Component (268) . 

It is a pan so that the frequency component of ****** may be corrected 
with said 1st transfer function (270). 

The multichannel audio processor according to claim 1 boiled and 
constituted (24) 
60, 250. 

8. Said 1st Transfer Function (270) Can Set for Said 1st Perimeter 
Component (268) . 

A low frequency component [ in / to other frequency components / said 
1st perimeter component (268) ] 

MARUCHICHI according to claim 7 further constituted so that emphasis of 
the ****** may be carried out 
YANNERU audio processor (24 60,250). 

9. Said 1st Transfer Function (270) Can Set for Said 1st Perimeter 
Component (268) . 

It is a part of high-frequency component of said 1st perimeter component 
(268) to other frequency components. 

Multi-CHANNERUO according to claim 7 constituted so that emphasis may be 
carried out 

DI0 processor (24 60, 250). 

10. Said 2nd Electronic Means (300) — Said 2nd Perimeter Component 
(304) 

It is a style so that two or more frequency components to kick may be 
corrected with said 2nd transfer function (306). 

The accomplished multichannel audio processor according to claim 9 (24 
6) 

0, 250. 

11. Said 1st Transfer Function (270) Describes [ Said 2nd Transfer 
Function (306) ] above. 

The different one from the approach of correcting said frequency 
component in the 1st perimeter component (268) 

by law, said frequency component of said 2nd perimeter component (304) 
is corrected — as — a configuration 

The multichannel audio processor of ******** claim 10 publication (24 

60) 

250. 

12. Said 2nd Transfer Function (306) is Bucket to Said 2nd Perimeter 
Component (304) . 

It is said a part of frequency component above about 11.5kHz to a 



frequency component besides **. 

Multi-CHANNERUO according to claim 10 constituted so that de-emphasis 

may be carried out 

- DIO processor (24 60,250). 

13. Said 2nd Transfer Function (306) is Bucket to Said 2nd Perimeter 
Component (304) . 

It is said frequency between about 2. 5kHz from about 125Hz to a 
frequency component besides **. 

Multi according to claim 10 constituted so that de-emphasis of a part of 
component may be carried out 
Channel audio processor (24 60,250). 

14. Said 2nd Transfer Function (306) is Bucket to Said 2nd Perimeter 
Component (304) . 

It is said periphery between about 2.5kHz and about 11.5kHz to a 
frequency component besides **. 

Multi-tea according to claim 10 constituted so that a part of wave 
number component may be increased 
NNERU audio processor (24 60,250). 

15. Front Left Signal (ML), Front Right Signal (MR), Rear Left Signal 
(SL), 

At least five Di including a rear right signal (SR) and a pin 
center, large signal (CIN) 

Multichannel Audie according to claim 1 who receives a SUKURIT0 audio 
signal 

In 0PUR0SESSA (24 60, 250) , 

Audio record to said five discrete audio signals (ML, MR, S) 

Audio playback equipment which extracts L, SR, and CIN, 

Said 1st periphery of said front left signal (ML) and said front right 

signal (MR) 

The 1st perimeter component which equalized the enclosure component 

(268) and was amended spatially (ML-MR) 

The 1st electronic means which obtains P (264), 

Said 2nd perimeter component of said rear left signal (SL) and said rear 
right signal (SR) 

The 2nd perimeter component which equalized 304 and was amended 
spatially (SL-SR) (P) 

The 2nd electronic means to obtain (300), 

The direct field component of said rear left signal (SL) and said rear 
right signal (SR) 

** which obtains the direct field component (SL+SR) (P) which equalized 
and was amended spatially 



The electronic means (302) of 3 is provided further, 
Said mixing means (124, 280, 284) 

It is on said space target about said 1st perimeter component (ML-MR) 
(P) amended spatially. 

the 2nd amended perimeter component (SL-SR) (P) — and — said — it was 
amended spatially — direct 

Ore to whom it combined with the ** field component (SL+SR) (P) , and 
emphasis of the 1st was carried out 

0 to which emphasis of the 1st was carried out as the DIO output signal 
(LOUT) was generated 

The left mixer made to generate - DIO output signal (LOUT) (280), 

the 1st [ which was reversed ] perimeter component (MR-ML) (P) amended 

spatially — reversal 

On the 2nd perimeter component (SR-SL) (P) and said space target amended 
by the **** space target 

It combines with the ****(ed) direct field component (SL+SR) (P) , and is 
the 2nd en FASH I. 

He is the 2nd Enhua as the audio output signal [ SU / output signal ] 
(ROUT) is generated. 

The right mixer made to generate a cis- ****** audio output signal 
(ROUT) (284), 

Said audio output signal with which emphasis of the 1st and the 2nd was 
carried out (LOUT, R0) 

UT) was reproduced and it has further the means which produces surround 

sound experience of a user. 

** multichannel audio processor (24 60,250). 

16. Said Pin Center, large Signal (CIN) is Inputted into Said Left Mixer 
(280), and Describe it above. 

It is combined as a part of audio output signal (LOUT) with which 
emphasis of the 1st was carried out. 

It is inputted into said right mixer (284), and said pin center, large 
signal (CIN) is said 2nd [ the ]. 

** combined as a part of audio output signal (ROUT) by which ** 
ENFASHISU was carried out 

The multichannel audio processor of **** 15 publication (24 60,250) 

17. Said Pin Center, large Signal (CIN), Said Front Left Signal (ML), and 
Said FU 

The direct field component (ML+MR) of a R0NT0 right signal (MR) is said 
left and the right. 

Ore to whom emphasis of said 1st [ the ] and the 2nd was carried out by 



the mixer (280 284) 

Claim 15 account combined as a part of DIO output signal (LOUT, ROUT), 
respectively 

The multichannel audio processor of ** (24 60,250). 

18. SENTACHANNERU Loudspeaker Multichannel Audio Processor (2) 

Said pin center, large signal (CIN) is the 3rd because of playback by 4 
and 60, 250. 

The multichannel audio according to claim 15 supplied as an output 
signal (C) 

Processor (24 60,250). 

19. Said 1st Electronic Means (264) and 2nd [ Said ] Electronic Means 
(300), Before 

The electronic means (302) and said mixing means (124 280) of an account 
3rd 

284 is some personal computers (202) and is said 0DI0PU. 

Lei back equipment is ** which is a digital versatile disc (DVD) player. 

The multichannel audio processor of **** 15 publication (24 60,250) 

20. Said 1st Electronic Means (264) and 2nd [ Said ] Electronic Means 
(300), Before 

The electronic means (302) and said mixing means (124 280) of an account 
3rd 

284 is some television and said audio playback equipment is said 
television. 

The related digital versatile disc (DVD) play connected to the system 
The multichannel audio processor according to claim 15 which is YA (24 
6) 

0, 250. 

21. Claim 1 Publication Realized as an Analog Circuit Formed on Semi- 
conductor Substrate 

Multichannel audio processor (24 60,250). 

22. Set to Software Format Performed by Microprocessor. 

The multichannel audio processor according to claim 1 realized (24 60) 
250. 

23. It is Object for Loudspeakers Arranged around Listener, and is 
Silverfish about Surround Acoustical Environment. 

The output signal of right and left for acoustic-sense-playback 
according to one pair of loudspeakers in order YURET0 (L) 
OUT and ROUT are generated and they are a left front signal (ML), a 
right front signal (MR), and left RI. 

At least four audio ** including an A signal (SL) and a forward right 



backward signal (SR) 

The approaches of carrying out emphasis of the number Genshin number (ML, 
MR, SL, SR) are the following steps. 

Said audio signal Genshin number (ML, MR, SL, SR) is corrected, and he 
is said signal Genshin. 

a pair of contents of an audio as which the number (ML, MR, SL, SR) was 
chosen — being based — the 1st 

The processed audio signal containing the perimeter component (268 304) 

of **** 2 is generated. 

**, the following formulas; 

The perimeter signal with which the 1st was amended spatially (Pi), 
P1=F1 (ML-MR) 

The perimeter signal with which the 2nd was amended spatially (P2) , 
P2=F2 (SL-SR) 

The monophonic signal ****(ed) spatially (P3) , 
P3=F3 (LR+RR) 

The processed audio signal which is alike and is specified more is 
generated, 

The 1st, 2nd, and 3rd transfer functions (Fl, F2, F3) are an audio 
signal. 

The processed audio signal which carries out emphasis of the spatial 
contents and is obtained as a result 

SU which attains the consciousness of depth to a listener in the case of 

playback by the loud speaker 

Tetraethylpyrophosphate, 

said perimeter signal (PI, P2) with which the 1st and the 2nd were 
amended spatially — said — spatial 

It combines with the monophonic signal (P3) boiled and amended, and is 

the following formula. ; 

L0UT=K1ML+K2SL+K3P1+K4P2+K5P3 

The step which generates the left output signal (LOUT) containing the 
component which is alike and are enumerated more, 
The perimeter signal with which said 1st [ the ] and the 2nd were 
spatially amended so that phases might differ (Pi) 

P2 is combined with said monophonic signal (P3) amended spatially, and 

they are the following formulas. ; 

R0UT=K6MR+K7SR-K8P1-K9P2+K10P3 

It is an implication about the step which generates the right output 
signal (ROUT) containing the component which is alike and are enumerated 
more. 



K1-K10 are each audio signal (ML, MR, PI, P2, P3, SL, SR) 
How to be the independent variable which determines profit. 

24. Said 1st, 2nd, and 3rd Transfer Functions (Fl, F2, F3) — about 500 
— H 

the frequency between z and 4kHz — receiving — for about 50 to 500Hz, 
and about 4 

The claim which applies the identification level characterized by 
frequency magnification between 15kHz 
The approach of term 23 publication. 

25. Output Signal (LOUT, ROUT) of Said Right and Left is Pin 
Center, large Channel Audio. 

The approach according to claim 23 of including the source signal (CIN) 
of a signal further. 

26. The approach according to claim 23 performed by the digital signal 
processor. 

[Procedure revision] The 8 1st term of Article 184 of Patent Law 
[Filing Date] January 14, Heisei 11 (1999. 1.14) 
[Proposed Amendment] 
Specification 

The multichannel used in record and a playback 

How to offer an audio emphasis system and the same thing 

The field of invention 

Generally this invention is the sense of reality and DO which can be 
obtained from two-channel sound playback. 

Lamaism — it is related with the audio emphasis system which raises 
effectiveness [ tic ]. Especially 

This invention carries out emphasis of two or more audio signals, and is 
these audio signals. 

Two for playback [ in / it mixes and / the conventional playback 
system ] 

It is related with the equipment and the approach of making it a format. 
The background of invention 

EP-A -637 is indicating the surround signal processor, and this 
equipment is RIA. 

The two-channel front stereo signal which has a surround signal is 
processed, and they are two outputs. 

A signal is generated, this equipment — a filter — a rear signal — 
processing — philharmonic after that — thai line 

The signal [ GU / signal ] is combined with a two-channel front stereo 
signal, and it is ** about two output signals. 



It carries out raw. 

audio record and a playback system — the sound of one group — an input 
and/ — again 

On many each channels or trucks which are used in order to carry out a 
** playback 

It characterizes more. Microphone ROFO which is different in a 
fundamental stereo record system 

in order to record the sound detected from the location of N — 
respectively — a microphone — connection 

The channel of two ******** is used. At the time of a playback, they are 
two CHANNE. 

It is made typical through one pair of loud speakers, and the sound 
currently recorded by RU is 1. 

The channel which the loud speaker of ** became independent of is 
reproduced. They are two independence because of record. 
By offering the audio channel carried out, it is each of these channels. 
The effectiveness that processing was meant at the time of a playback 
can be attained. Similarly, it is a pan. 

By being alike and offering a discrete audio channel, it is ****** about 
a certain sound. 

In the ** case, it becomes still more nearly free and separate 
processing of these sounds is attained. 

each sound of very many [ studio / professional audio ] — separation 
The multi-channel record system which can ****** is used. While carrying 
out a deer, 

Since a traditional stereo signal is supplied to many conventional audio 
playback units, 

if a multichannel system is used in order to record a sound — two — 
becoming independent — **** 

a number — a sound — " — it is necessary to be mixed "downed. 
Professional 

** — as if — the consciousness of a large rear sound stage is 
maintained. 

dividing surround signal processing into a sum component and a 
difference component — each signal SL-SR 

Bigger control is brought about as the gain of ** SL+SR can be adjusted 
independently. 

**. As for this invention, a sound is emitted from the front 
loudspeakers 206 and 208 in fact. 

To generation of the pin center, large rear illusion loudspeaker 218 as 
shown in drawing 7 from things 



It recognizes that ******** SL+SR needs to be processed similarly. It 
follows, 

Identification also of signal SL+SR is carried out by the circuit 320 
according to the curve 352 of drawing 10 . 

It is in phase, and passes and the processed sura signal (SL+SR) P which 
is acquired as a result is two. 

It is consciousness as if the illusion loudspeakers 215 and 216 actually 
existed. 

The illusion loudspeaker 218 carried out is attained. An exclusive pin 
center, large channel loudspeaker is included. 

They are mixers 280 and 284 about the pin center, large signal C to an 
audio regeneration system. 

Such a loudspeaker is directly supplied instead of setting [ it is alike 
and ] and mixing. 

The circuit 250 of drawing 8 is correctable. 

The approximation relative-gain value of various signals in a circuit 
250 is ** to OdB criteria. 

It can measure about the difference signal which comes out of **** 272 
and 308. Such 

the amplifier 290, 292, and 330 which followed the desirable operation 
gestalt by criteria 

It calls and the gain of 334 is [ about ]. -The gain of the sum signal 
which is 18dB and comes out of amplifier 332 is abbreviation. 
- the gain of the sum signal which is 20dB and comes out of amplifier 
286 — about -20dB — it is — an increase 

The gain of the pin center, large channel signal which comes out of **** 
258 is [ about ]. -It is 7dB. These 

Even if a relative-gain value is a pure design-selection matter based on 
liking of a user and it makes it change 

It is good. It is processed by adjustment of multipliers 272, 286, 308, 
and 332, and is ****. 

A number can be adjusted to the type of the sound reproduced, and it is 
individual liking of a user. 

It can be alike and can adjust. The increment in the level of a sum 
signal is located among one pair of loudspeakers. 

Emphasis of the audio signal which appears in a pin center, large stage 

is carried out. On the contrary, a difference signal 

The increment in level carries out emphasis of the perimeter sound 

information which produces the consciousness of a larger image. 

Music type a parameter and the structure of a system are known, or it is 

MANYU. 



With some audio equipments whose adjustment by Al is not practical, it 
is a multiplier 272, 

Presetting of 286, 308, and 332 is carried out to necessary level, and 
they are fixed to it. Actually 

The level adjustment of multipliers 308 and 332 is Li. 

It has the wave number. The frequency response shown in drawing 10 so 

that he can understand by this contractor 

There is combination of many additional filters which can attain a curve 
352. 

. For example, it is a filter as long as identification of the signal 
SL-SR is carried out according to drawing 10 . 

An exact number and an exact cut off frequency are not important. With a 
desirable operation gestalt 

Filters 380, 390, 392, and 398 are primary filters altogether. 
Moreover, when a desirable operation gestalt is followed, amplifier 388 
has the approximation gain of 0. 1, 

Amplifier 394 has about 1.8 gain and amplifier 400 has the approximation 
gain of 0. 8. 

. It is MI by the left mixer 280 as a part of output signal LOUT (shown 
in drawing 8 ). 

What [ KISHINGU / what ] is the processed signal (SL-SR) P. Similarly, 
it is ******. 

Number (SR-SL) P is a right mixer as a part of output signal ROUT (shown 

in drawing 8 ). 

It is mixed by 284. 

Drawing 10 is referred to again, a desirable operation gestalt — the 
point A of the depth perception curve 352 

Ideally, it is designed so that it may be set to 18dB, and the gain 
separation between **** B is Point B and a point. 

Gain separation between C should be made about lOdB. These figures are 
constraint on a design and are **. 

The upper figure is actually ** and the actual condition of the 
component part used to circuits 306 and 320. 

Probably depending on a ** value, it changes. Amplifier 388, 394, and 
400 of drawing 12 

When ****** is being fixed, the depth perception curve 352 is still 
fixed. Magnification 

Although adjustment of a vessel 388 tended to have adjusted amplitude 
level of the point B of a curve 352 

The gain separation between Point A and Point B and between Point B and 
Point C is changed. 



old explanation and an accompanying drawing — letting it pass — audio 
playback current in this invention 

Having an important advantage to a ** emphasis system was shown. The 
above-mentioned detail 

It was illustrated, although explanation was shown and explained and 
pointed out the fundamental and new description of this invention. 
Various abbreviations in a gestalt and a detail, a permutation, and 
modification of equipment are this contractor. 

That it can make could understand. Therefore, this invention is the 
following claims. 

Therefore, it is accepted and the range should be restricted. 



[Translation done. ] 
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